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PREFACE 


The purpose of this book has been stated in the introductory and 
the final chapters. Therefore this preface can be brief. I conceived 
the plan of writing a book on gestalt psychology when after five 
years of pure research work I had to resume the work of teaebng. 
It seemed to me to be the best way of systematizing my own knowl- 
edge if I presented it m book form. The final result has not been 
quite the book I had in my nund when I began to write the first 
pages. I hoped that I could produce a work which would appeal to 
a wider circle of readers than that of the trained psychologists, and 
which would at the same time contain enough concrete material to 
interest the more technical reader. To mysdf, and to some of my 
friends, I formulated this idea by saying that I planned a book 
which would have a position intermediate between Kohler’s “Ge- 
stalt Psychology” and an ordinary text-book. I am afraid that all 
that has survived of this conception is that the book is neither the 
one nor the other. 

In my original plan I intended to give as systematic a presenta- 
tion of psychology as I was capable of doing. And to this part of my 
programme I have clung with a determination which to some 
readers may at times appear pedantic. By this I mean not complete- 
ness but consistency. I wanted to bring order into the great mass of 
facts discovered by modern psychology, by formulating clear-cut 
problems, showing their interrelauonships, offering possible solu- 
tions, and exposing the gaps which these solutions leave unfilled. 
If I wanted to present a system of psychology, it was not a dead 
or fimshed system, but a system in the making, a system m the state 
of growth. From this point of view I divided the field and selected 
my material. My treatment, long as it has become, leaves out a 
great number of facts, many of them surely of great sigmficance. 
But some selccuon there had to be, and although every selection is 
to some extent arbitrary and depending upon the person who selects, 
I have tried to choose my material with regard to the contnbution 
It could make to my general plan. That I have drawn largely from 
gestalt literature is justified by the title which indicates my concept 
of systematization.^ In rereading the book I found some parts much 

i-The greater part of this literature is in German and for this reason not easily 
accessible to English and American readers In order to lift this barrier to their 
becommg familiar with the original literature W D. Ellis is preparing a book 
m which he has assembled the condensed translations of some forty German books 
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more difficult than others. This is especially true of the treatment of 
the perceptual constancies contained in the sixth chapter. These 
constancies contain some of the major problems of today’s cxpen- 
mental research and reveal in my opimon the power of the leading 
concepts of this book. But their discussion is not absolutely essenud 
to the development of the system as a whole. The reader who is not 
sufficiently mtcrested in them may therefore skip the sixth chapter 
without losing the thread of the general argument. 

After saying what I intended the book to be I may add a few 
words in explanation of what it is not meant to be. In ffie first place 
It has no wish to be dogmatic. It lays before the reader a theory in 
a great number of apphcations, but it is for the reader to judge how 
efiecuve this theory is. It would also be wrong to look at this book 
as the “authentic presentation of gestalt theory,” for there is no 
such thing. I have done nothing that any psychologist could not 
have done equally well or better, had he wished to do so. The gen- 
eral theoretical equipment and all the facts were available to every- 
body. There exists no “secret of the guild” which would give me or 
other members of the so-caUed “gestalt school” a speaal standing. 
And therefore the book has to be judged not only as a “gestalt psy- 
chology,” but also as a psychology. 

Fu^ermore, the book does not want to be polemical except in 
an entirely impersonal way which should appear throughout its 
pages and is exphatly mentioned in the concluding chapter. Nat- 
urally, in order to establish a certain explanation of phenomena 
other explanauons had to be ruled out. In many places such explana- 
Uons have been presented in a form made up by myself in such a 
way as to give them the greatest plausibihty. At umes, however, it 
was expedient to quote from individual authors.’ In these cases per- 
sonal polemics were as far from my mind as in the others. I have 
chosen my opponents because of the value of their contributions; it 
would have seemed unfair to me to disregard their arguments, and 
often enough the cntiasm of their opinions has helped me in the 
development of my own hypotheses. 

In conclusion it is meet to express my obhgation to those without 
whose direct or indirect help this book could not have been written. 
Everybody knows, and my text reveals it in every chapter, what I 
owe to the two fnends to whom I have dedicated it. Ever since the 
winter semester of 1910-11, when we three worked together at 
and amdes on gcitalt psychology covenng the period from 1915-1929. This col- 
lection, to be published m the near future, will be of great help to the student of 
gestalt psychology. 

* All references m the text refer to the bibliography appended at the end 
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Frankfort on the Main, I have been guided by their creative ideas. 
I was sorely tempted to add to my dedication the quotation from 
Faust which Hermann Ebbinghaus inscribed on the page on which 
he dedicated his Grundzuge to Gustav Theodor Fechner, and only 
my reluctance to plagiarizmg has prevented me from doing so. I owe 
a great debt of gratitude to President W. A. Neilson and to Smith 
College, first for appoinung me Research Professor and thus grant- 
ing me five full years in which supported by president and faculty 
I could devote all my efforts to pure research, and then making my 
load of teaching so easy that I could within httle over two years 
write this book, thus utihzing the result of my five years’ experi- 
menung and thinking. I thank my students who patiently hstened 
to these chapters as they were composed, and contnbuted by a 
number of well chosen criticisms, and my colleagues with whom 
some of the problems were discussed in seminar talks. Another 
colleague of mine, though not a psychologist, Professor W. A. 
Orton, has read a good third of the book, suggesting several valu- 
able changes; he has also been of inestimable help in revising the 
final galleys. Dr. Juhan Blackburn of the University of Cambndge, 
who spent six months with me as a Rockefeller Fellow, read the 
whole typescript and drew my attention to many places where the 
argument was not clear or lacked consistency. To my colleague 
at the Massachusetts State CkiUege, Dr. W. D. Elhs, I am indebted 
for his painstaking work in revising the proofs. But of all 1 have 
received the most active help from my former student. Dr. M. R 
Harrower. To her not only the author, but also the reader, is greatly 
indebted. In scanmng every line of the typesenpt and the proofs 
with the greatest care she thought constantly both of the content 
and of the reader. In many hours of discussion she made me re- 
formulate a number of passages so that they carried meaning not 
only to myself but also to those who might take the trouble of 
studying the book. It is also due to her sbll that the English of the 
text IS as correct as it is. 

I beheve that psychology has entered a period of rapid and healthy 
progress so that this work will soon be antiquated in many parts. 
If It contributes even a small share to such progress, I shall feel 
rewarded for the labour it cost me to wnte it 

K. KOFFKA 

SmitA College 
Northampton, Mass. 

February, 1935 




Principles of Gestalt Psychology 


ERRATA 

Page 399, Fig. 86A and B. In A the upper httle circle 
ought to have a dot inside (o), and the same is true of the 
circle called ai, 2 m 86B, and of the arcle which stands at 
the end of the next hne of the text. 

Page 384, hne 12 from the bottom, beginmng “We walk 
through our rooms,” should follow after the line ending 
“earner of the motion” seven hnes above. 

Page 421, line 18 from the bottom, a page reference has 
been omitted. Instead of “p. 000” it should read “p. 361.” 

Page 496, line 10 from the bottom. Instead of “forms of 
organization” read “forces of organization.” 




CHAPTER I 


WHY PSYCHOLOGY? 


An IntToductor; Question. Facts and Theories. Science and the Sciences. Science and 
Conduct. The Danger of Science Science as Discipline Function of Science. Special 
Function of Psychology. Nature, Life, Mind Integration of Quantity, Order, and 
Meaning. The Common Principle m the Preceding Discussion Generality of the 
Gestalt Category. Why Psychology? 

AN INTRODUCTORY QUESTION 

When I first conceived the pkn of writing this book I guessed, 
though I did not know, how much effort it would cost to carry 
It out, and what demands it would put on a potcnual reader. And I 
doubted, not rhetorically hut very honestly and sincerely, whether 
such labour on the part of the author and the reader was justified. 
I was not so much troubled by the idea of writing another book on 
psychology in addition to the many books which have appeared 
during the last ten years, as by the idea of wriung a b^k on 
psychology. Wnung a book for publicauon is a soad act. Is one 
justified in deman^ng co-operation of society for such an enter- 
prise? What good can soaety, or a small fraction of it, at best derive 
from It? I tned to give an answer to this question, and when now, 
after having completed the book, I return to this first chapter, I find 
that the answer which then gave me sufficient courage to start on 
my long journey, has stayed with me to the end. I b^eved I had 
found a reason why a book on psychology might do some good. 
Psychology has split up into so many branches and schools, either 
Ignoring or fighting each other, that even an outsider may have the 
impression — surely strengthened by the pubheations “Psychologies 
of 1925” and “Psychologies of 1930”— that the plural “psychologies” 
should be substituted for the sm^ar. 

Psychology has been pamper^ in the Umted States, where for 
many years it has enjoyed great popularity, though it seems to me 
that its fortunes have somewhat ^bed and may be ebbmg more; in 
England, the land of conservadve change, it found for a long time 
as cold a welcome as any other loud and startling innovation, but 
has gradually gained ground and is, in my belief, still gaining; in 
Germany, where experimental psychology was born ^ had at 
3 
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first a period of rapid expaosion, a strong reaction set in soon after- 
wards which very definitely kept psychology “in its place.” 

I confess that t^ay I feel much less animosity towards the active 
enemies of psychology— or those of them who are serious and hon- 
est — than when I was younger. 

The comparison of psychology as it is today with other branches 
of human knowledge has raised the question in my mind what 
contnbuuon psychology has made through the very extensive and 
mtcnsive effort of the men and women who devote their life’s 
work to it. 

No student of philosophy need fail to get some inkhng of the 
great and deep problems which have beset the minds of our pro- 
foundest thinkers from ancient to modern times; no student of his- 
tory need remain unaware of the terrific human forces that have 
been consumed in the making and unmaking of empires and 
have combined to create the world in which we are hving at 
this moment; no student of physics need pass his final examina- 
uon without some insight into the increasing rationalization of our 
knowledge of nature nor mto the inexorable exacmess of experi- 
mental methods; and no student of mathemaucs should leave his 
courses without having learned what generalized thinkmg is and 
what beautiful and powerful results it can achieve. But what can 
we say of the student of psychology? Must he have learned to un- 
derstand human nature and human actions better at the end of 
his course? I am not ready to answer this question in the affirma- 
tive. But before I had an answer to the questbn, what it is that 
a student of psychology should be able to gam from his general 
course, what it is, more generally expressed, that psychology can con- 
tribute to the imperishable possessions of our race, I did not feel 
justified in writing a general book on the subject. 

FACTS AND THEOTUES 

Nobody can reproach psychology with having discovered too few 
facts. A psychologist who knew sdl the facts that have been brought 
to hght by experimental methods would indeed know much, very 
mucL And such knowledge is today regarded as an aim in its 
own right. “Find facts, facts, and again facts; when you arc sure 
of your facts try to build theories. But your facts are more im- 
portant.” This slogan expresses the creed of a philosophy which is 
widely accepted ti^y. And indeed it seems very plausible. On the 
one side are the objective facts, independent of the scientist who 
investigates them; on the other are his hypotheses, his theories, pure 
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products of his mind. Naturally we should attribute more value 
to the former than to the latter. In psychology such a view can 
claim a particular jusnfication. For this science consisted of a num- 
ber of simple and comprehensive theones and few saentiiically 
cstabhshed facts before the bcginmng of the new era. With the 
advent of experiment more and more facts were discovered which 
played havoc with the old theories. Only when psychology deter- 
tmned to become a fact-finding saence did it begin to b^me a 
real saence. From the state in which it knew httle and fancied 
a great deal it has progressed to a state where it knows a lot and 
fanaes htdc — at least consaously and with a purpose, though unr 
awares it contams more fancy than many psychologists are aware 
of. To evaluate this progress we have to examine what it means to 
know much. The Latin adage mtdtum non multa distinguishes be- 
tween two meanings of the word “much.” The one which it dis- 
cards m favour of the other is purely quanutauve. According to 
the latter a person who knows twenty items knows ten times as 
much as the person who knows only two items. But in another 
sense the latter person, if he knows those two items in their intrmsic 
relation, so that they are no longer two but one with two parts, 
knows a great deal more than the former, if he knows just twenty 
items in pure aggregation. Although from the point of multa this 
person would be superior, he would be infenw from the pomt of 
mtdtum. 

Now as I look upon the growth of science it seems to me that 
it began to find itself and thereby entered a new epoch when at 
the time of the Renaissance it changed from a chase for the multa 
to a search for the mtdtum. Since that time science has continually 
striven to reduce the number of propositions from which all known 
facts can be derived. In this enterprise it has been more and more 
successful, and has by its new method also discovered more and 
more facts which otherwise would never have become known; it 
has simultaneously discarded as fancy many a piece of knowledge 
which was taken as fact, and has changed the systematic status of 
many other facts. It is a “fact” that heavy bodies fall more qmckly 
than hght ones, as anyone can test by dropping a pencil and a 
sheet of paper. But it is a complex, not a simple fact, whereas the 
simple fact is that all bodies fall with the same veloaty in a 
vacuum. From this scientific fact the everyday fact can be derived 
but not vice versa. The very concept of fact, therefore, becomes 
problematical 
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One can look at the progress of science as a steady increase in the 
number of facts known. Then one arrives at a position where 
much knowledge means knowledge of multa. But a very differ- 
ent aspea of scientific progress is also possible: the increasing sim- 
phcity — ^not of course in the sense that it is more and more easy 
to learn, but in the sense that to bun who has mastered it the 
system of science becomes a more and more cohesive and unitary 
whole. Or otherwise expressed, science is not comparable to a 
catalogue m which all facts are listed according to an arbitrary 
prinaple, like the books in a library in the alphabetical order of 
their authors; science is rational; the facts and their order arc one 
and the same; facts without mder do not exist; therefore if we 
know one fact thoroughly we know ever so many more facts from 
the knowledge of this one fact- From this point of view, much 
knowledge is knowledge of mtdtum, knowledge of the rauonal 
system, the interdependence of all facts. 

SCIENCE AND THE SCIENCES 

Of course science never succeeds in reaching its goal. At any one 
moment in its history there is a wide gap between its ideal and its 
accomplishment. The system is never complete, there are always 
facts, old and newly discovered, which defy the unity of the system. 
Apparent as this is within the compass of any individual science, it 
becomes even more manifest when we consider the variety of dif- 
ferent saences. They have all arisen from one common matrix. 
The first scientific impulse was not directed towards different spe- 
cial groups of topics but was umversal. In our present terminology 
we can say that philosophy is the mother of all sciences. 

Progressive spedalizauon has marked saentific progress, and our 
science, psychology, was the last to gam her independence. This 
separation and specialization was necessary, but it has of necessity 
worked against the aim of unification of knowledge. If a number of 
separately established sciences have developed, then, coherent as 
each one may be in itself, what is their mutual rclauon? How can 
a mtdtum arise from that midta? That this task must be accom- 
plished follows from the very funcuon of science. I am the last to 
see the value of science in its pracbcal applicauons. The explanaUon 
of the shift of spectral lines coming from stars millions of light 
years distant, is in my eyes a much greater triumph of science than 
the construction of a new bridge with a record span or the trans- 
mission of photographs across the ocean. But for all that I do not 
believe that sacncc can be legitimately regarded as the game of a 
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:cly small ^ ^ ^ ^ 

Uhood &om it. la some sease sacace cannot be wtmlly divorced 
from conduct 


SCIENCE AND CONDUCT 

Conduct, of course, is possible without saence. Humans carried 
on in their daily affairs long before the first spark of science had 
been struck. And today there are milhons of people hving whose 
acdons are not determined by anything we call science. Saence, 
however, could not but gain an increasing influence on human be- 
haviour. To describe this influence roughly and briefly will throw 
a new hght on science. Exaggerating and schematizing the differ- 
ences, we can say; in the presciennlic stage man behaves in a situa- 
tion as the situation tells him to behave. To primitive man each 
thing says what it is and what he ought to do with it: a fruit says, 
“Eat me”; water says, “Dnnk me”; thunder says, “Fear me,” and 
woman says, “I.ove me.” 

This world is limited, but, up to a point, manageable, knowledge 
is durcct and quite unsaenufic, in many cases perfectly true, but in 
many others hopelessly wrong. And man slowly discovered the 
errors in his onginal world. He learned to distrust what things 
told him, and gradually he forgot the language of birds and stones. 
Instead he developed a new activity which he called thinking. And 
this new activity brought him great advantages. He could think out 
the consequences of events and aaions and thereby make himself 
free of past and present. By thinking he created knowledge in the 
sense of scientific knowledge, knowledge which was no longer a 
knowledge of individual things, but of umversals. Knowledge 
thereby becomes more and more indirect, and action, to the extent 
that it loses its direct guidance by the world of things, more and 
more intellectuahzcd. Moreover, the process of thmking had de- 
stroyed the unity of the primitive world. Thought had developed 
categories or classes, and each class had its own characteristics, 
modes of behaviour, or laws. Concrete situations which demand 
decisions and prompt actions do not, however, fall into only one 
such class. And so action, if it were to be directed by scientific 
knowledge, had to be subjected to a complex thought process, and 
often enough such a process failed to give a clear decision. In other 
words, whereas the world of primitive man had directly determined 
his conduct, had told him what was good, what bad, the scientific 
world prov^ all too often a failure when it came to answering such 
questions. Reason seemed to reveal truth, but a truth that would 
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give no guidance to conduct; but the demand for such guidance 
remained and had to be filled. Thus arose eventually the duahsm 
of saence and rehgion, with its various phases of double-truth 
theory, bitter enmity, and sentimentahzation of science, one as 
unsausfactory as the other. 

THE DANGER OF SCIENCE 

Is it the tragedy of the human race that for every gam it makes 
it has to pay a price which often seems greater than the gam? 
Must we pay for science by a disintegration of our life? Must we 
deny on we^-days what we profess on Sundays? As a personal 
artide of faith I believe that there is no such mexorable must. 
Science, in buddmg rauonal systems of knowledge, had to select 
such facts as would most readily submit to such systematizauon. 
This process of selection, in itsdf of the greatest sigmficance, in- 
volves the neglecting or rejecting of a number of facts or aspects. 
As long as scienusts know what they are doing, such procedure 
is fraught with little danger. But in the triumph over its success 
saence is apt to forget that it has not absorbed all aspects of 
reality, and to deny lie existence of those which it has neglected. 
Thus, instead of keeping in mind the question which gave rise to 
all science, “what God is, what we are . . .” it holds up such ques- 
tions to ridicule, and considers the men and women who persist 
in asking them as atavisuc survivals. 

This atutude, whose historical necessity and merit I plainly dis- 
cern, must be rejected, not because it is inunical to rdigion, but 
because it would, if consistently maintained, block the progress of 
saence itself by closmg to its advance the gates that lead to the 
most essential of all questions. In my opimon no gate should be 
closed to science; by this I do not mean that today’s or yesterday’s 
science is capable of answering the fundamental questions, as so 
many radicals, men of the best mouves, seem to tlunk. Instead I 
believe that science, aware of its incompleteness, should gradually 
attempt to broaden its base, to include more and more of the facts 
which it found at first necessary to exclude, and thereby become 
better and better eqmpped to answer those questions which man- 
kind will not be denied. As long as science misunderstands its task 
it will always be in danger of losing its position of independence 
and integnty. 'The illegal usurper of a throne will always find 
illegal pretenders. The denunaauon (rf the intellect which has 
assumed such uemendous propomons in some parts of our world 
with such far-reachmg consequences, seems to me the outcome of 
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the wrong scientific attitude, although for that reason it is no less 
wrong it^. I shall revert to this theme in a later chapter (Chap- 
ter IX), and shall point out only that science if it follows the pa^ 
which I have briefly indicated will assume a difiEerent face. But I 
hope that such a science wdl, slowly but surely, help to re-create 
that original umty which it had to destroy in order to develop. 

A science, therefore, gams in value and sigmficance not by the 
number of individual facts it collects but by the generality and 
power of its theories, a conclusion which is the very opposite of 
the statement from which our discussion started. Such a view, how- 
ever, does not look down upon facts, for theories are theories of 
facts and can be tested only by facts, they are not idle speculations 
of what might be, but i.e., surveys, intuitions, of what is. 

Therefore in my presentation of psychtJogy I shall emphasize the 
theoreucal aspect; many facts will be reported, but not as a mere 
collection, or an exhibition of cunous phenomena to be compared 
to Mme. Tussaud’s waxworks, but as facts in a system — as far as 
it is humanly possible not a pet system of my own, but the system 
to which they intrinsically belong— i.c., as rationally understandable 
facts. 

SCIENCE AS DISCIPLINE 

Such a procedure would, however, be without value if it neglected 
another aspect of saence, so far omitted from our discussion, viz , 
the greatest possible exactness in the estabhshment of facts. By its 
demand for exactness science frees itself from the personal wishes 
of the scientist. A theory must be demanded by facts; in its turn 
it demands facts, and if they fail to conform exactly to it, then the 
theory is either wrong or mcomplete. In this sense science is disci- 
pline. We cannot do what we want, but must do what the facts 
demand. The success of science has tended to make us proud and 
conceited. But such conceit is out of place. He is the greatest master 
who is the greatest servant. Again and again we experience in the 
progress of knowledge how apt we are to halt and stumble, again 
and again we find how litde we can mal^e knowledge, how we 
must give our thoughts time to grow. Therefore the pursuit of 
knowledge, instead of making us proud and boastful, should make 
us modest and humble. 

FUNCTION OF SCIENCE 

To summarize: the acquisiuon of true knowledge should help us 
to reintegrate our world which has fallen to pieces; it should teach 
us the cogency of objective relations, independent of our wishes and 
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prejudices, and it should indicate to us our true position in our 
world and give us respect and reverence for the things animate and 
inanimate around us. 

SPECIAL FUNCTION OF PSYCHOUX^ 

This is true of all sciences. What speaal claim can psychology 
make? To teach us humihty, what science can do that better than 
astronomy and astrophysics which deal with times and distances 
far beyond the scope of our imagination? And what science can 
discipline us better than pure mathemaucs with its demands for 
absolute proofs? Could we then claim that psychology is particu- 
larly fitted for the task of integration, and give this as an answer 
to the question from which we started? I think we can, for in 
psychology we are at the point where the three great provmces 
of our world intersect, the provinces which we call inanimate na- 
ture, Ufe, and mind. 


NATURE, LIFE, MIND 

Psychology deals with the behavior of hving beings. Therefore, 
as every biological science, it is faced with the problem of the rela- 
uon between animate and inammate nature whether it is aware 
of and concerned with this problem or not. But to the psychologist, 
one speaal aspect of behaviour, in ordmary parlance called the 
mentd, assumes paramount importance. This is not the place to 
discuss consciousness and mind as such. Later chapters will show 
the use we make of these concepts. But we will not reject at the 
outset a distinction which permeates our idiomatic speech as much 
as our scientific terminology. We all understand what is meant by 
the proposition that a priz^ghter was knocked out and did not 
recover consciousness for six minutes. We know that during these 
fatal six minutes the pugilist did not cease to hve, but that he lost 
one particular aspect of behaviour. Furthermore we know that con- 
sciousness in general and each specific consaous function in partic- 
ular, is closely bound up with processes in our central nervous 
system. Thus the central nervous system becomes, as it were, the 
nodal point where mind, life, and inanimate nature converge. We 
can investigate the chemical constitution of the nervous tissue and 
will find no component that we have not found in inorganic na- 
ture; wc can study the function of this tissue and will find that it 
has all the characteristics of living tissue; and finally there is this 
relation between the life function of the nervous system and con- 
sciousness. 
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Two Types of Solutions of the Problems Involved in This Rek' 
tion RejectiML Anybody who would claim to have found a complete 
and true solution of our problems would expose himself to the just 
suspicion of being either an ass or a quack. These problems have 
occupied the best human minds for thousands of years, and there- 
fore It is more than unlikely that a solution can be found by any 
other way than a slow and gradual approach. What I think about 
the mode of this approach 1 shall again defer to a later part of the 
book. 

Materialism. But here I shall reject two types of solutions that 
have been offered. The first is the solution of crude materialism, 
which gained great momentum about the middle of the last century 
and found its most popular expression in a book that around 1900 
was a best seller and is now practically forgotten. I mean Haeckel’s 
“Riddle of the Universe.” I am not sure that the United States are 
not even now feehng the last ebbing wave of this flood which 
reached the shores of the New World long after its crest had passed 
from the Old. This matenahstic solution 1$ astomshingly sunple. 
It says: The whole problem is illusory. There are no three kinds of 
substance or modes of existence, matter, life, and mind; there is 
only one, and that is matter, composed of bhndly whirhng atoms 
which, because of thar great numbers and the long time at their 
disposal, form all sorts of combinations, and among them those we 
call animals and human beings. Thinking and feelmg, why, they 
are )ust movements of atoms. Interfere with the matter of the brain 
and see what remains of consciousness. Although I have expressed 
this view very crudely, I believe that I have expressed it adequately, 
particularly when I add that this view is not only a scientiBc con- 
viction, but as well, or even more so, a creed and a wish. It is the 
revolt of a generauon that saw a strongly entrenched church hold 
on to dogmas which science, growing up hke a young giant, had 
crushed — a generation that, by the successful appheauons of science 
to techmeal problems, had become vainglorious and bad lost that 
feehng of awe which should accompany all true knowledge. Just 
as the victorious barbarians, be they vandals or Calvinists, de- 
stroyed thoroughly and passionately the creations most dear to their 
vanquished enemies, so our materialists developed a hatred of those 
parts of human philosophy that pointed beyond the pale of their 
narrow conceptions. To be called a philosopher was an insult, and 
to be a believer was to belong among the untouchables. 

Now I bear no grudge against these men, much as I sec their 
narrow-mindedness and their smallness of stature. For I behevc that 
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malgrS tout they have served a good purpose. They have helped to 
build up an intelligentsia strong enough to stand out against the 
unwarranted interference of a reactionary church and pursue their 
own way, hnnging up a new generation which was unhampered 
by theological restricuons and therefore had no axe to grind. 

As to materialism itself, it is not necessary today to refute it. I 
will add only this: the materialist’s claim that the problems of rela- 
tionship or interacuon between matter, Ufe, and mind were falsely 
put may turn out to be perfeedy valid. The hopeless error which 
the materiahsts committed was to make an arbitrary discrinunation 
between these three concepts with regard to their scientific dignity. 
They accepted one and rejected the two others— their excuse bemg 
the intrinsic and extrinsic success of science and the absurdities of 
the contemporary speculative philosophy — ^whereas each of them 
may, as a conception, contain as much of the ultimate truth as the 
others, quite apart from the stage of development which each of 
them may have reached at a given time. 

ViTAUSM, Spiritualism. The other type of solution which I want 
to rqect here does not deny the vahdity of our problems; rather it 
attempts to solve them by establishing two or three separate realms 
of existence, each sharply disunguished from the other by the 
presence or absence of a specific factor. One can discruninate three 
such attempts; the first draws the dividing hne between life and 
mind, hfe and inanimate nature belonging together (Descartes), 
and mind, a new and divine substance, separating man from the 
rest of creation. The second, on the other hand, throws life and 
mind together as directed by a power not found in inorganic nature 
and therefore essenually different from it (vitalism). The third 
sticks to the threefold division and looks for special acuve principles 
in each of the three realms (Scheler). Of these three, vitalism has 
gained by far the greatest importance because many thorough and 
highly ingenious attempts have been made to establish it as a truly 
saenufic theory. The problem of vitahsm will therefore occupy us 
repeatedly in the followmg pages. Here I only explam why I must 
reject this whole type of explanation at the outset. The answer is 
simple enough, but will, without a wider context, appear somewhat 
unsansfactory. The vitahstic type of solution is no solution, but a 
mere renaming of the problem. By renaming it, it emphasizes the 
problem, and is, in that respect, much superior to crude materialism. 
But by pretending that a new name is a solution, it might do a 
great ded of harm to science were it widely accepted. Clwacteris- 
tically, however, vitahsm, not to mention the two other forms of 
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our type, has never been popular among scientists, particularly not 
among those nearest concerned, the biologists. It required always 
a full share of personal courage to profess oneself a vitalist, and 
therefore let us honour the men who were wilhng to sacrifice their 
reputations and their careers in the service of a cause which they 
considered to be a true one. 

Integration of Quantity, Order, and Meaning. By rejecting these 
types of solution I have imphed the kind of soluUon our psychology 
will have to ofier. It cannot ignore the mind-body and the life- 
nature problem, neither can it accept these three realms of being 
as separated from each other by impassable chasms. It is here that 
the integrative quality of our psychology will become manifest. 
Matenahsm tried to achieve a simple system by using for its in- 
terpretation of the whole the contribution of one part. To be truly 
integrative, we must try to use the contnbutions of every part for 
the building of our system, Lookmg at the sciences of Nature, Life, 
and Mind, we may extract from each one specific and particularly 
important concept, viz., from the first: quantity, from the second: 
order, and from the third: meamng or sigmficance (in German: 
Stnn). Our psychology, then, must have a place for all of these. 
Let us discuss them one by one. 

Quantity and Quality. Modern scientific psychology was started 
by quanuficauon. Mental functions were shown to be expressible 
in purely quantitative terms (Weber’s Law), and ever since then 
the quanutauve interest has done as much harm as good to the 
further development of our science. On the one side, we find those 
who want to measure everything, sensations, emotions, intelhgence; 
and on the other, those who deny that true psychological pro- 
blems are amenable to quantitative treatment; to them, psychology 
is the domain of quahty, excludmg quantity. In my opimon this 
famous anuthesis of quanuty and quahty is not a true antithesis at 
alL It owes its popularity largely to a regrettable ignorance of the 
essence of quantity as used in physical science. 

Modern science, it is true, begins with quantitative measurement 
The present-day physiost devotes the greatest efforts to making 
his measurements finer and finer; but he will not measure anything 
and everything, but only such effects as in some way or other 
contnbute to his theory. It is impossible to discuss here all the funcx 
tions of quantitative measurement in physics. But it is fair to say 
that a mere collection of numbers is never what the physicist wants. 
What he is frequendy interested in is the distribution of measurable 
characterisdes in a given volume and the changes which such dis- 
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tributions undergo. Both types of facts he describes by means of 
mathcmaucal equauons wbch may contain a few concrete num- 
bers but in which abstract numbers are by far the most important 
consutuents. And the mathematical formula establishes primarily 
a deiimte relationship between these abstract numbers. Measure- 
ment has then the role to test the vahdity of the equation for the 
process which it is meant to describe, i.e, of the relationship es- 
tabhshed. Such a relauonship, however, is no longer quantitauve 
in the simple sense in which any one concrete number is; its quan- 
tity is no longer opposed to quality. The misunderstanding arises 
when one considers only the individual facts with their measured 
quantiues, overlooking the manner of their distribution. But the 
latter is no less factual than the former, and it indicates a property 
or quality of the condition or process under discussion. A simple 
example should clarify this point: In a soap bubble the forces of 
cohesion between the soap particles pull them as close together as 
possible. They are held in equilibrium by the air enclosed by the 
soap membrane, whose pressure would increase if the bubble con- 
trarted. The soap, therefore, must remain distributed over the out- 
side boundary of an air volume, and the distribution will be such 
that it will occupy as htde space as possible. Since of all solids the 
sphere is the one which has the greatest volume for a given surface 
or the smallest surface for a given volume, the soap will distribute 
itself on a spherical surface. A statement hke this seems to me to 
be as much quahtauve as quanUtative; the latter, because it says 
of each parade that it is here and not somewhere else; the former, 
because it assigns a dehmte shape with all its peculiariues to our 
distribution. Once our attention has been drawn to this point we 
shall find it difficult in a great many cases to decide whether a state- 
ment IS quanataave or qualitative. A body moves with constant 
velodty; truly quantitauve, but equally truly qualitative, and the 
same is true whatever kind of veloaty we attribute to the body. 
Thus when the velocity vanes with the sine or cosine of ume, the 
body executes a periodic movement which is quahtauvely quite 
different from a mere translatory movement. 

We conclude from these examples: the quantitative, mathemaucal 
description of physical science^ far from being opposed to quahty, 
is but a particularly accurate way of represenung quality. I will, 
without proofi add that a descripUon may be quanutauve without 
bemg at the same ume the most adequate one. Of the two analytic 
equauons of the arde: x* -f y* = r*, and r = constant, the second 
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expresses the specific quahty of the circle more directly and hence 
more adequately than the first. 

And we can now draw a lesson for our psychology: it may be 
perfeedy quantitative without losing its character as a quahtative 
saence, and on the other hand, and at the present moment even 
more important, it may be unblushingly qualitative, knowmg that 
if its quahtative descriptions are correct, it will some time be pos- 
sible to translate them mto quantitauve terms.^ 

Order. Let us now mrn to “order,” the concept derived from the 
sciences of life. Can we give a satisfactory defimaon of this con- 
cept? We speak of an orderly arrangement of objects when every 
object IS in a place which is determined by its relauon to all others. 
Thus the arrangement of objects thrown at random into a lumber 
room is not orderly, while that of our drawing room furmture is. 
Similarly we speak of an orderly march of events (Head) when 
each part event occurs at its particular time, in its particular place, 
and in its parucular way, b^use all the other part events occur 
at their particular times, in their parucular places, and m their par- 
ticular ways. An orderly march of events is, e.g., the movement of 
the piano keys when a pracused player plays a tune; a mere sequence 
of events without any order takes place when the keys are pressed 
down by a dog running over the keyboard. 

“order not an objective category.” Both examples may give rise 
to a parucular objecuon or may lead to a special theory of order. Let 
us take up the objecuon first: “Why,” so an opponent, whom for the 
sake of convemence we shall call Mr. P, might ask, “do you call 
the motions of the piano keys in the second case less orderly than 
the first? I can,” so he conunues, “find only one reason, and that is 
that you like the first beuer than the second. But this subjccuve 
feehng of preference is surely not a suffiaent reason for intro- 
ducing a disuncuon allegedly fundamental, and for deriving from 
this distincuon a new saenufic category. And the same is uue of 
your first example. You happen to like your drawing room, but I 
can well imagine a person, say a stranger from another planet, who 
would feel happier in your storeroom. Look at your two cases 
without any personal bias; then you will find that each object, 
whether in the drawing room or in the loft, is where it is because, 
according to mechamcal laws, it could not be anywhere else; and 
just so is each key set into motion according to the stern laws of 
mechanics whether it be Paderewski’s fingers or a frightened dog 

idea in an unpublished lecture from which 
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which run over the keyboard. But if the ordinary old mechanical 
laws explain these events, why introduce a new concept, order, 
which confuses the issue by creating an artificial difference between 
processes which from the point of view of mechames are essentially 
similar?” 

REFUTATION OF THIS VIEW BY viTAUSM. To this argument another 
person (we will call him Mr. V) might reply as follows: “My 
dear fellow, it is very generous of you to disregard your own feel- 
ings in the matter, for I know how sensitive you are to badly fur- 
nished rooms and how fasudious your taste is with regard to piano 
music. I shall therefore exclude from my answer the person who is 
merely supposed to look at or live in one of our two rooms and to 
listen to the two sequences of tones, just as you said one should. 
But even so there remains a difference between the two alternatives 
in each of the two examples, and this difference is decisive, since it 
refers to the way in which the arrangement and the sequence have 
been brought about. In my ideal lumber room, each piece has been 
deposited as it happened to come without regard to any other. And 
since, as you pointed out yourself, every object in this loft is where 
it IS according to strict mechamcal laws, this lumber room is an 
excellent example of what mechamcal forces will do if left to them- 
selves. Compare this with our drawing room. Here, careful plan- 
ning has preceded the actual moving of the furmture, and each piece 
recaves a place that makes it subservient to the impression of the 
whole. What does it matter whether a table has at first been pushed 
too far to the left? Somebody who knows the plan, or who has a 
direct feehng for the intended effect, will push it back into its proper 
place: just so a picture hung awry will be straightened out; vases 
with propa flowers will be well distributed, all of course with the 
help of mechamcal forces, but nothmg by these mechamcal forces 
alone. I need not repeat my argument for the two tone sequences, 
the appheation is too obvious. But my conclusion is this: in inor- 
ganic nature you find nothing but the interplay of blind mechanical 
forces, but when you come to life you find order, and that means a 
new agency that directs the workings of inorganic nature, giving 
aim and direcuon and thereby order to its blind impulses.” And so 
Mr. V, in trying to answa Mr. P’s argument, has developed the 
theory which I referred to at the beginmng of this discussion. Re- 
membering our previous discussion of nature and life, one will 
recognize this theory as a vitahstic one. As a matter of fact the 
strongest arguments for vitalism have been based on the distinction 
of orderly processes and blind sequences. 
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SOLUTION OF THE POSITIVIST-VITALIST DILEMMA. But Ict US retUTU tO 

the argument between Messrs. P and V. We have already pledged 
our psychology to a rejecuon of vitahsm. But can we disregard V’s 
answer to P’s argument, his defence of the distincuon between 
orderly and orderless arrangements and events? We can not. And 
that lands us in a quandary: we accept order but we reject a spe- 
cial factor that produces it. For the hrst we shall be despised by 
Mr. P and his followers; for the second we shall incur the wrath 
of Mr. V. Both reactions would be jusahed if our attitude were 
truly eclectic; we should then appear to accept two propositions 
that are incompatible with each other. Therefore the task of our 
system is clearly defined: we must attempt to reconcile our ac- 
ceptance and our rejection, we must develop a category of order 
which is free from vitahsm. The concept of order in its modern 
form IS derived from the observation of living bemgs. But that does 
not mean that its appheatton is restricted to life. Should it be pos- 
sible to demonstrate order as a characteristic of natural events and 
therefore within the domam of physics, then we could accept it in 
the science of life without introducing a special vital force re- 
sponsible for the creation of order. And that is exactly the solution 
which gestalt theory has offered and tried to elaborate. How that 
has been done we shall learn in the course of this book. But it is 
meet to point out the mtegrauve funcuon of the gestalt soluuon. 
Life and nature are brought together not by a demal of one of the 
most outstanding characteristics of the former but by the proof 
that this feature belongs to the latter also. And by dus kind of 
integrauon gestalt theory contributes to that value of knowledge 
which we have called reverence for things ammate and inammate. 
Materialism accomphshed the integration by robbing hfe of its 
order and thereby making us look down on life as just a curious 
combination of order less events; if hfe is as blmd as inorganic 
nature we must have as little respect for the one as for the other. 
But if inanimate nature shares with hfe the aspect of order, then 
the respect which we feel dneedy and unreflecuvely for hfe will 
spread over to inammate nature also. 

Significance, Value, We turn to the last of our categories: sig- 
nificance. What we mean by that is harder to explain than the two 
previous concepts, and yet here lies one of the deepest roots of 
gestalt theory, one which has been least openly brought before the 
Enghsh-speakmg pubhc The reason for this is easy to understand. 
There is such a thing as an intellectual climate, and the mtellectual 
climate, just as the meteorological, varies from country to country. 
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And just as the growth of a plant depends upon the physical chmate, 
so does the growth of an idea depend upon the intellectual chmate. 
There can be no doubt that the intellectual climates of Germany 
and the Umted States arc widely different. The idealistic tradmon 
of Germany is more than an affair of philosophic schools; it per- 
vades the (^rman mind and appears most openly in the writings 
and teachings of the representatives of “Geisteswissenschaften,” the 
moral sciences. The meaning of a personahty prominent in history, 
art, or literature seems to the German mind more important than 
the pure historical facts which make up his hfc and works; the 
historian is often more interested in the relation of a great man to 
the plan of the umverse than m his relations to the events on the 
planet. Contrariwise, in America the climate is chiefly pracucal; 
the here and now, the immediate present with its needs, holds the 
centre of the stage, thereby relegaung the problems essential to Ger- 
man mentahty to the realm of the useless and non-exisung. In 
saence this atutude makes for posiuvism, an overvaluauon of mere 
facts and an undervaluation of very abstract speculations, a high 
regard for saence, accurate and earthbound, and an aversion, some- 
times bordering on contempt, for metaphysics that tries to escape 
from the welter of mere facts into a lofuer realm of ideas and ideals. 

Therefore when the first attempts were made to introduce gestalt 
theory to the American public, that side which would most readily 
appeal to the type of German mentahty which I have tried to 
sketch was kept in the background, and those aspeas which had 
a direct bearmg on science were emphasized. Had the procedure 
been different, we might have meurred the danger of biassing our 
readers against our ideas. Living in a different intellectual chmate 
they might have taken this aspect of gestalt theory for pure mys- 
dasm and decided not to have anything to do with the whole 
theory before they had had a chance of becoming acquainted with 
its saentific relevance. 

At the present moment, however, when gestalt theory has been 
taken up as a main topic of discussion, it seems only fair to hft the 
old restriction and expose all its aspects. 

THE nn^MMA OF GERMAN PSYCHCH.OGY OXTT OF WHICH GESTALT 
THEORY AROSE. To do this I shall revert for a moment to the origins 
of our theory and to the leading ideas of its first founder. Max 
Wertheimer. What I said about the German intellectual climate 
does not apply to German experimental psychology. Rather, experi- 
mental psychology had carried on a feud with speculauve psy- 
chologists and philosophers who, not without reason, behtded its 
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achievetneats and clauned that mind in its truest aspects could 
never be investigated by saentific methods, i.e^ by methods derived 
from the natural saences.’ How could, so the argument would run, 
the laws of sensation and association, which then composed the 
bulk of saenuBc psychology, ever explain the creation or enjoyment 
of a work of art, the discovery of truth, or the development of a 
great cultural movement hke that of the Reformation ? T^e facts to 
which these opponents of scienufic psychology pointed and the facts 
which the experimental psychologists investigated were indeed so 
far apart that they seemed to belong to different umverses, and no 
attempt was made by experimental psychology to incorporate the 
larger facts in their system which was erected on the smaller ones, 
at least no attempt which did jusucc to the larger. 

Weighing this situation in retrospect we are forced to take an 
atutude similar to that which we took with regard to the matenal- 
ism-vitahsm controversy. We must admit that the criticism of the 
philosophers was well founded. Not only did psychology exhaust 
Its efforts in trivial investigations, not only had it become stagnant 
with regard to the problems it actually worked on, but it insisted 
on its claim that it held the only key to those problems which the 
philosophers emphasized. Thus the historian was right when he 
insisted that no laws of sensation, assoaation or feeling— pleasure 
and displeasure— could explain a decision hke that of Caesar’s to 
cross the Rubicon with its momentous consequences; that, generally 
speaking, it would be impossible to incorporate the data of culture 
within current psychological systems without destroying the true 
meamng of culture. For, so they would say, culture has not only 
existence but also meaning or significance, and it has value. A psy- 
chology which has no place for the concepts of meamng and value 
cannot be a complete psychology. At best it can give a sort of under- 
structure, treaung of the animal side of man, on which the main 
building, harbouring his cultural side, must be erected. 

On the other hand we cannot disregard the attitude of experi- 
mental psychology. Its position was this: for ages psychology had 
been treated in the way which philosophers and historians claimed 
to be the only true one, with the result that it had never become a 
true science. Clever, even profound, things might have been said 
about men’s higher activities by spcculaUve philosophers and “un- 
derstanding” historians, but all these dicta bore the stamp of their 
authors’ personalities; they could not be verified and could not 
produce a scientific system. Science wants an explanation in terms 

* A good account of thii ude of German psychology is given by Kluvcr. 
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of cause and effect, but the kind of psychology they opposed gave 
explanations in terms of motives and v^ues. This, the experimental 
psychologists averred, was no explanauon at all, whereas their work 
was concerned with true causal theories. If it failed at the moment 
to include the cultural aspects, it did so only because it was so very 
young. But a building had to be erected from the bottom and not 
from the roof. “PsychcAogie von unten" was their slogan. And there 
is much to be said for this attitude. If we believe that the sciences, 
natural and moral, arc not merely a collection of independent human 
activities, some players playmg one kind of game, others another, 
but that they are branches of one all-embracing science, then we 
must demand that the fundamental explanatory principles be the 
same in all. 

The dilemma of psychology, then, was this: on the one hand it 
was in possession of explanatory principles in the scientific sense, 
but these principles did not solve the most important problems of 
psychology, which therefore remained outside its scope; on the other 
hand, it dealt with these very problems, but without scientific ex- 
planatory principles; to understand took the place of to explain. 

Wertheimer’s solution of the dilemma. This dilemma must 
have been prominent in Wertheimer’s mind even when he was a 
student. Perceiving the merits and faults of both sides, he could 
not join either, but he had to try to find a solution of this acute 
crisis. In this solution two principles could not be sacrificed: the 
prinaplcs of science and of meaning. And yet these very two were 
the origin of the whole difficulty. Saentific progress occurs very 
often by a re-examination of the fundamental scientific concepts. 
And to such a re-examination Wertheimer devoted his efforts. And 
his conclusions can be stated in a few simple words, although they 
demand a radical change of our habits of thought, a change in our 
most ultimate philosophy. To explain and to understand are not 
different forms of dealing with knowledge but fundamentally iden- 
tical. And that means: a causal connection is not a mere factual 
sequence to be memorized like the connection between a name and 
a telephone number, but is intelligible. 1 shall borrow a simile from 
Wertheimer (1925). Suppose we entered Heaven with all our sci- 
entific curiosity and found myriads of angels engaged in making 
music, each playing on his own instrument. Our scientific training 
would tempt us to discover some law in this celestial din. We might 
then set out to look for regulariUes of such a kind that, when angd 
A has played do, angel C would play re, then angel M ]a, and so on. 
And if we were persiacnt enough and had sufficient time at our 
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disposal, we might discover a formula which would make it pos- 
siblc for us to determine the note played by each angel at each 
moment of time. Many philosophers and saentists would say that 
then we had explained the music of the heavens, that we had dis- 
covered Its law. This law, however, would be nothing more than 
a factual statement; it would be pracucal, making prediction pos- 
sible, but it would be without meaning. On the other hand, we 
might try to hear the music as one great symphony; then if we 
had mastered one part, we should know a great deal about the 
whole, even if the part which we had mastered never recurred agam 
in the symphony; and if eventually we knew the whole we should 
also be able to solve the problem which was resolved by our first 
attempt. But then it would be of imnor sigmficance and derivauve. 
Provided, now, that the angels really played a symphony, our second 
mode of approach would be the more adequate one; it would not 
only tell us whta each angel did at any particular moment but why 
he did it. The whole performance would be meamngful and so 
would be our knowledge of it. 

Subsutute the umverse for Heaven and the occurrences in the 
universe for the playmg of the angels and you have the appheation 
to our problem. 

The positivistic interpretation of the world and our knowledge 
of it is but one possibility; there is another one. The quesuon is: 
Which IS really true? Meamng, significance, value, as data of our 
total experience give us a hint that the latter has at least as good a 
chance of being the true one as the former. And that means: far 
from being compelled to banish concepts like meaning and value 
from psychology and science in general, we must use these con- 
cepts for a full understanding of the mind and the world, which is 
at the same time a full explanauon. 

THE COMMON PRINCIPLE IN THE PRECEDING DISCUSSION 

We have discussed quantity, order and meaning with regard to 
their contributions to science in general and to psychology in par- 
ticular. We extracted each of our categories from a different science, 
but we claimed that despite their different origins, they are all uni- 
versally applicable. And as a matter of fact, in our treatment of the 
issues involved in each of our three categories we have found the 
same general prinaple: to integrate quanuty and quahty, mechan- 
ism and vitahsm, explanauon and comprehension or understanding, 
we had to abandon the treatment of a number of separate facts for 
the considerauon of a group of facts in their specific form of con- 
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nection. Only thus could quanuty be qualitative, and order and 
meaning be saved from being cither introduced into the system of 
saence as new entities, the privileges of life and mind, or discarded 
as mere figments. 

GENERALITY OF THE GESTALT CATEGORY 

Do we then claim that all facts are contained in such intercon- 
nected groups or umts that each quantification is a descripuon of 
true quality, each complex and sequence of events orderly and 
meaningful? In short, do we claim that the universe and all events 
in it form one big gestalt? 

If we did we should be as dogmatic as the positivists who claim 
that no event is orderly or mcamngful, and as those who assert that 
quahty is essentially different from quanuty. But )ust as the category 
of causahty does not mean that any event is causally connected with 
any other, so the gestalt category does not mean that any two states 
or events belong together in one gestalt. “To apply the category of 
cause and effect means to find out which parts of nature stand in 
this relation. Similarly, to apply the gestalt category means to find 
out which parts of nature belong as parts to funcuonal wholes, to 
discover their position in these wholes, thar degree of relative inde- 
pendence, and the articulauon of larger wholes into sub-wholes.” 
(Koffka, 1931b.) 

Science will find gestalten of different rank in different realms, 
but we claim that every gestalt has order and meamng, of however 
low or high a degree, and that for a gestalt quanUty and quahty 
are the same. Now nobody would deny that of all gestalten which 
we know those of the human nund are the richest; therefore it is 
most difficult, and in most cases still impossible, to express its quality 
m quanutauve terms, but at the same umc the aspect of meaning 
becomes more manifest here than in any other part of the umverse. 

WHY PSYCHOLOGY? 

Psychology is a very unsatisfactory science. Comparing the vast 
body of systemauzed and recogmzed facts in physics wiA those in 
psychology one will doubt the advisability of teaching the latter 
to anyb^y who does not intend to become a professional psy- 
chologist, one might even doubt the advisabihty of training pro- 
fessional psychologists. But when one considers the potentiid con- 
tribution which psychology can make to our understanding of the 
universe, one’s attitude may be changed. Science becomes easily 
divorced from life. The mathematiaan needs an escape from the 
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thin air of his abstracuons, bcaubful as they arc; the physicist wants 
to revel in sounds that are soft, mellow, and melodious, that seem 
to reveal mysteries which arc hidden under the curtam of waves 
and atoms and mathematical equations; and even the biologist likes 
to enjoy the antics of his dog on Sundays unhampered by his week- 
day convicbon that in reality they are but chains of machme-hke 
reflexes. Life becomes a flight from sacnce, saence a game. And 
thus science abandons its purpose of treaung the whole of existence. 
If psychology can point the way where science and life will meet, 
if It can lay the foundauons of a system of knowledge that will 
contam the behaviour of a single atom as well as that of an amoeba, 
a white rat, a chimpanzee, and a human being, with all the latter’s 
curious acuvitics which we call social conduct, music and art, litera- 
ture and drama, then an acquaintance with such a psychology 
should be worth while and repay the time and effort spent in its 
acquisiuon. 
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citation on the sensory surface of an animal, is conducted by nerve 
fibres to nerve centres, switched over to new, efferent nerves, and 
ends in a muscle contraction or a gland secretion. Now the ordinary 
man, probably more than 99% of 3 ic population of the earth, knows 
nothing about the latter, whereas everyone knows the former; on 
the other hand, those who know anythmg about physiology will 
have to admit that molar behaviour always imphes muscle contrac- 
tions which in their turn set our hmbs into motion and arc activated 
by nervous impulses. It is very easy to pass from a statement hke this 
to another: molar behaviour is a secondary phenomenon; it is but 
the last outwardly observable result of a great number of physio- 
logical processes; these are the primary events; these form con- 
tinuous causal sequences; and, therefore, these alone can form the 
subject matter of a saence. Therefore, for behaviourism molar be- 
haviour supphes no more than the problems, the soluuons must 
always be given in terms of molecular behaviour, so that the finished 
system of psychology will contam only molecular data, the molar 
ones having been completely ehnunated. We are not yet concerned 
with the parucular mode in which behaviourism tried to carry 
through its programme, but we may emphasize two aspects of its 
doctrine: (i) It attributes rcahty to paits, denying it to the wholes 
which these parts compose: the molar has to be resolved into the 
molecular; (2) as a result of this, psychology would forever re- 
main exposed to the critiasm of the Moral Sciences which we have 
discussed at the end of the first chapter. Meamng and significance 
could have no possible place in such a molecular system; Caesar’s 
crossmg the Rubicon: certain sumulus-response situations; Luther at 
Worms: so many others; Shakespeare wrmng “Hamlet”; Beethoven 
composmg the Ninth Symphony; an Egyptian sculptor carving the 
bust of Nephretete, would all be rcduc^ to the stimulus-response 
schema. What then holds our interest in these occurrences ? If they 
are nothing but combinauons of one type of events, stimulus- 
response sequences, why do we not take as much interest m the 
sequence of numbers that come out as winners on the roulette table, 
why do we not pore over a list of all the bridge hands that have 
ever been dealt? The behaviourist will explain this by saying that 
the sequence of stimulus-response situations in most of us has been 
such that now we react posiuvely to Shakespeare and Beethoven, 
and negatively to statistics of rouge ct non. At this the historian 
would ^row up his hands in despair, and would continue his work 
confirmed in the conviction that psychology, whatever else it might 
be, is perfectly useless for his purposes, and the behaviourist would 
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let the historian continue wnung his fiction, equally convinced that 
his was the only truth. 

Clearly such a state of affairs is highly unsatisfactory to anyone 
who IS not a sceptic by nature or profession. What can he do to 
sausfy the just claims of the two opposing facuons, to prevent the 
disrupuon of knowledge mto a number of incoherent sciences? If 
psychology is to be the science of behaviour, must it not have a real 
place for Caesar, Shakespeare, Beethoven, a place which gives to 
the behaviour of these men the same outstanding and dtsUncUve 
posiuon in his system which they enjoy in the esumauon of the 
ordinary educated person and the historian? It is clear that such 
an aim cannot be achieved if psychology begins and ends with 
molecular behaviour. Let us try molar lihaviour instead. Perhaps 
It will be possible to find a place for molecular behaviour in a 
system that begins and ends with molar. 

MOLAR BEHAVIOUR AND ITS ENVIRONMENT 

What is the most general statement we can make about molar 
behaviour? That it takes place in an environment, whereas molec- 
ular behaviour takes place within the organism and is only uuuated 
by environmental factors, called the stimuh. Molar behaviour of 
the type we have chosen for our examples occurs in an external 
settmg: the student’s class performance occurs in the classroom in 
which the lecturer holds forth; conversely, the lecturer behaves in 
a room filled with students who at least understand his language, 
if nothing else; Mr. Babbitt flirts in a very definite soctal environ- 
ment, to say nothing about the partner necessary for this accom- 
phshment; the hound and the hare both run through the field, and 
for each of them the other is the outstanding object of the environ- 
ment. All this sounds obvious and banal. But it is not quite as 
trivial as it appears at first sight. For in reahty there are, in all of 
the cases just menuoned, two very different environments to be 
distinguished from each other, and the question has to be raised: 
In which of them has molar behaviour taken place? Let us illus- 
trate our proposition by an example taken from a German legend. 

The Gragtaphical and the Behavioural Environment. On a win- 
ter evening amidst a driving snowstorm a man on horseback 
arrived at an inn, happy to have reached a shelter after hours of 
riding over the wind-swept plain on which the blanket of snow 
had covered all paths and landmarks. The landlord who came to 
the door viewed the stranger with surprise and asked him whence 
be came. The man pointed m the direction straight away from the 
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inn, whereupon the landlord, in a tone of awe and wonder, said: 
“Do you know that you have ridden across the Lake of Constance'*” 
At which the rider dropped stone dead at his feet. 

In what environment, then, did the behaviour of the stranger take 
place? The Lake of Constance. Certainly, because it is a true 
proposiuon that he rode across it. And yet, this is not the whole 
truth, for the fact that there was a frozen lake and not ordinary 
sohd ground did not affect his behaviour in the shghtest. It is in- 
teresting for the geographer that this behaviour took place in this 
parucular locahty, but not for the psychologist as the student of 
behaviour; because the behaviour would have been just the same 
had the man ridden across a barren plain. But the psychologist 
knows something more: smee the man died from sheer fright after 
having learned what he had “really” done, the psychologist must 
conclude that had the stranger known before, his riding behaviour 
would have been very different from what it actually was. There- 
fore the psychologist will have to say: There is a second sense to 
the word environment accordmg to which our horseman did not 
ride across the lake at all, but across an ordinary snow-swept plain. 
His behaviour was a riding-over-a-plain, but not a ridingover-a-lake. 

What is true of the man who rode across the Lake ^ Constance 
is true of every behaviour. Does the rat run in the maze the expert- 
menter has set up? According to the meamng of the word “in,” 
yes and no. Let us therefore distinguish between a geographical 
and a behavioural environment. Do we all live m the same town? 
Yes, when we mean the geographical, no, when we mean the be- 
havioural "in.”^ 

In Which Environment Does Behaviour Take Place? After hav- 
ing distinguished two kinds of environment we have to discuss the 
question more fully in which of them behaviour occurs. It will 
help to elaborate this latter concept if we raise the question: How 
does behaviour occur in an environment, what are the general 
characteristic rclauons between behaviour and environment? Take 
the example of the hound and the hare: the hare starts from a bush 
and runs across an open field in a straight hne; the hound will 
follow him; when he comes to a ditch, the dog will change its 
runmng movement into a jumping movement and clear the creek. 
Now the hare changes his direcuon; at once the dog will do the 
same. I need not contmue; what I have said will suffice to draw 
the inference that the behaviour is regulated by the environment. 
Which of the two environments docs the regulating, the geograph- 

r Thu point u luadly developed in the beginning of Eddington's beautiful book. 
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ical or the behavioural? From our last example one might be in- 
chned to answer: The geographical But suppose now that the ditch 
were covered by a thin layer of snow, sufficient to bear the weight 
of the hare but not that of the hound What would happen ? The 
dog would fall into the ditch, i.e., he would not jump when he 
came to the ditch but would continue to run. He would, before his 
fall, behave in a ditchless environment. Since, however, the geo- 
graphical environment contained the ditch, his behaviour must ^ve 
taken place in another one, namely, the behavioural. But what is 
true of the few short moments in which the dog stepped on the 
treacherous layer of snow, must be true of his entire behaviour; 
he has been in that behavioural environment all along. 

The Stimuu as a Substitute for the Behavioural Environment. 
Against this argument one imght raise the following objection. 
Nobody in his senses could expect that the dog would jump over a 
snow-covered ditch, or claim that any ammal behaved with regard 
to the geographical environment per se. Obviously, two different 
geographical environments which are equal with regard to the 
manner in which they affect the animal’s sense organs, are also 
equivalent for its behaviour. If, therefore, one substitutes the term 
stimuh for the term geographical environment, the whole difficulty 
disappears, and there is no need to disunguish a behavioural from 
a geographical environment. 

Justified as this reasoning appears with regard to our example, 
it can easily be shown to be wrong. We choose a new type of be- 
haviour. Two chimpanzees are separately brought into a cage from 
the ceiling of which an cnucing banana is suspended. The cage is 
absolutely empty save for a box in a place ten feet removed from 
the spot over which the lure dangles. One of the ammals will, after 
a longer or shorter delay, run to the box, carry it under the fruit, 
and using it as a stool, take possession of the banana. The other, 
less mteUigent, after various unsuccessful jumps will resign himself 
and eventually ascend the box to sit there sunk in gloom. Both 
apes have behaved in a geographical environment that contained 
a box; for both, the sumulus situauon was identical. And yet they 
have behaved differently, and the behaviour of each was regulated 
by the environment. The geographical environment, or the stimulus 
situation, cannot be the cause of the different behaviours. But this 
difference is explicable as soon as we consider the behavioural en- 
vironments of our two animals. We could describe or explain the 
activities of either of them very well if we assumed that the be- 
havioural environment of the one contained a “stool” and that of 
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the other a “scat,” or in more general terms, the behavioural cage 
of the one contamcd an ob]ccC funcuonally ahvc with regard to the 
ape’s present trend of action; that of the other an object funcuonally 
dead. 

Individuai, Differekces. My discussion of this example will meet 
with no less fierce opposiuon than that of the first. Far from ad- 
mitting the vahdity of my inference about the behavioural environ- 
ment of the two chimpanzees, the criucs will say that I try to re- 
introduce the old anthropomorphic explanations which fortunately 
psychology had discarded for good, and that m addiuon I had over- 
looked a much simpler explanation. If two animals behave differ- 
endy under similar sumulus conditions, then the explanauon must 
be in the ammals themselves; they arc cither by innate endowment 
or by their previous experience so different from each other that 
the one behaves in one way, the other m another. I shall not de- 
fend myself here against the first part of this attack and accept the 
proposiuon of the other. Certainly, if the geographical environment 
is the same for two animals and the animals behave differendy in 
it, then the cause of this difference must be found in the (“geo- 
graphical”) animals. But I want to go beyond this conclusion, for it 
1$ incapable of explaining any actual example, just because it ap- 
plies to any and every kind of behaviour. And clearly, when I view 
the molar behaviour of these two apes, I find that one uses the box 
as a stool; the other uses it as a seat. This description is as adequate 
as possible, for nather does the intelhgent ape fumble about the 
box unul after many vicissitudes he finds himself incidentally 
standing upon it, nor docs the other behave similarly with the only 
difference that in the end the box is sull m its old place and the 
ape drowsing upon it. No, their molar behaviour is truly described 
by saymg that the one uses a stool, the other a scat. Certainly the 
two animals must be different ammals, but we can now sec that 
this difference must be such as to make of the geographical box two 
different mampulanda, to borrow another term from Tolman. 
What more do we say when we call these two mampulanda parts 
of the behavioural environments of our two apes? We started our 
whole discussion of molar behaviour with the proposiuon that it 
takes place in an environment. Since the geographical environment 
or the “stimulus-providing geographical environment” cannot be 
the immediate cause of the two behaviours, we must cither deny our 
proposiuon and establish behaviour without environment — and then 
our mampulanda would have no place at all — or we must accept 
these mampulanda as reahties, su^ to our proposition, and then 
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retain the behavioural environment as that kind of reahty which 
contains the manipulanda and possibly other things as well. In other 
words, we maintain that the relation between behaviour and the 
geographical environment must remam obscure without the media- 
tion of the behavioural environment. 

Behaviour and Geographical Environment, Let us summarize 
what we have gained so far: behaviour takes place m a behavioural 
environment by which it is regulated. The behavioural environment 
depends upon two sets of conditions, one inherent in the geo- 
graphical environment, one in the organism. But it is also meaning- 
ful to say that behaviour takes place in a geographical environment. 
What docs this signify? (i) Smcc the behavioural environment de- 
pends upon the geographical, our proposition connects behaviour 
with a remote instead of an immediate cause. This may be useful 
in itself, and it will help to set our problem, for (2) the results of 
the animal’s behaviour depend not only on his behavioural but also 
on his geographical environment, quite apart from the dependence 
of the former upon the latter. The geographical environment, not 
only the behavioural, is changed through all behaviour: the fruit is 
eaten and thereby ceases to exist as a fruit; the snow bridge is 
broken and gives place to a hole; the box is actually transported 
when the ape uses his “stool.” As a matter of fact, in all our ex- 
amples, and in a great many others, the behavioural result depends 
upon a geographical result. The type of behaviour which we have 
so far exclusively considered cannot occur m a behavioural world 
alone, although there are other types where this is more or less the 
case, as, for instance, when a man m dehrium tremens catches non- 
existent fish in his tub and shows them with great pride to the 
attendants. We gather from this that the relation between the two 
environments will present us with a fundamental problem in our 
future theories. 

Behaviour Defined. (3) One parucular aspect of the second point 
may be given a special mention: certain properties of the geograph- 
ical environment will produce movements of the organism which 
we have not yet considered. Think of a mountameer who breaks 
through a snow bridge, and not being roped to a companion, falls 
hundreds of feet into the icy chasm. Here we have a movement of 
an organism that is exclusively determined by the geographical 
environment. Before the victim loses consciousness he may make 
frantic efforts to stop his fall. These movements are sail behaviour 
occurring in a behavioural environment, but at the same tunc the 
body drops whether there exists a behavioural envuonment or not 
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and whether the man has retained or lost consciousness. This is 
again perfectly banal, and yet it gives us a means of defining 
behaviour: only such movements of organisms are to be called be- 
haviour as occur in a behavioural environment. Movements which 
occur only in a geographical environment are not behaviour. It 
should be noticed that this defimtion does not claim that all be- 
haviour is movement. 

The Locus of Behavioural Environment. Let us now go one step 
further. So far the behavioural environment has been introduced as 
a mediatmg hnk between geographical environment and behaviour, 
between stimulus and response. These two terms denote objects 
which seem to have a very definite place 
m our system of knowledge; they both be- 
long to the external world. But what is 
the locus of behavioural environment? To 
prepare for our answer we may discuss a 
new example, a scries of experiments by 
Rev«z. Rev&z teamed chicks to peck from 
the smaller of two simultaneously pre- 
sented figures. Bcgmning with circles he 
then substituted rectangles, squares and 
Fig. 1 triangles, taking good care that the rela- 

tive positions of the two figures were con- 
tmually changed; this is necessary, of course, in order to obviate the 
possibility that the animals, instead of learmng to choose the smaller, 
might have learned to choose the “right” or the “left,” the “upper” 
or the “lower.” After this teaimng was completed, he introduced as 
new figures two segments of a circle of different sizes presented in 
different positions; he then interspersed his criucal experiments: two 
equal segments were presented so as to cause for us the well-known 
optical illusion called the Jastrow illusion. (Sec Fig. i.) And in the 
vast majority of cases the hens pecked from the one which to us 
appears smaller. The whole course of this experiment is a demon- 
stration of behavioural environment, for in terms of geographical 
environment it is meaningless to say that the birds learned to choose 
the smaller of two figures. “Of squares, parallelograms and tri- 
angles, the animal in the majority of cases chose the smaller figure 
without any introductory training' (p. 44). But for our present 
purposes the criucal experiments are of parucular interest. Why do 
the animals choose one of the two equal figures, when they have 
been trained to choose the smaller one? Described m these geograph- 
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icd terms their behaviour seems qiute unintelhgible, and neither 
stimulus properties nor experience can supply even the semblance 
of a sausfaaory answer. But everything becomes perfeedy plam and 
simple if we answer our question as every unbiassed layman would 
answer it, by saying: The animals chose one of the two equal figures 
because it looked to them smaller, just as it looks smaller to us. 
Or, m our terntunology, the behavioural environment in the critical 
experiments was simdar to the behavioural environment in the 
traimng experiments inasmuch as it too contained a larger and a 
smaller figure, although the criucal geographical environment con- 
tained two figures of equal size. The behaviour of the hens- cannot 
be cxplamed in any way without the assumption that they were 
directed m their choice by a relation. Since this relation certainly 
does not obtain in the geographical environment, it must have 
been present somewhere else, and this somewhere else is what we 
call the behavioural environment. When now we remember what 
the layman had to say about this experiment, we see that our dif- 
ference between the geographical and the behavioural environment 
coincides with the difference between things as they “really” are and 
things as they look to us, between reahty and appearance. And we 
see also that appearances may deceive, that behaviour well adapted 
to the behavioural environment may be unsuited to. the geograph- 
ical. If, for instance, we were as naive with regard to the Jastrow 
illusion as Revesz’s hens and happened to need two objects of 
equal shape and size we would not choose these two figures. I can 
illustrate the truth of this proposition by an experiment which I 
made in the summer of 1932 in a small village in Uzbekistan in 
Genual Asia. I had shown the Jasttow illusion, using the pattern 
of the “Pseudoptics,” to a young native who was the host of the tea 
house, the one mecung place of the male populace of the village. 
The man behaved as the hens did, apart from the fact that his 
reactions consisted not in pecking but in pointing to the larger 
of the two pieces of cardboard. I dien put one on top of the other 
and gave them to him to handle. I wanted to see what explanation 
he would give to the curious discrepancy between their previous in- 
equahty and their now manifest equality. He said something like 
illusion, but without much conviction; and when I asked, you 
think they do not really change when you take them apart,” he 
answered, “Oh, yes, I believe they wM change a little.” 

FxwenoN OF Behavioural Environment. Our argument, based 
on the RevMz experiments, proved that the relauon between the 
geographical environment, or the stimulus pattern, and behaviour 
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is tremendously simplified by the introduction of the behavioural 
environment as a mediating hnk. This relationship is thus broken 
up into two different relauonships, that between the geographical 
and the behavioural environment and that between the latter and 
behaviour. That this second relationship is, at least in many cases, 
intelligible, appeared from our example; if the upper of the two 
geographically equal ring sectors was behaviourally smaller, then 
the fact that the animals trained to choose the smaller of two 
figures selected the upper one offered no new problem. 

We might have demonstrated the same fact in preasely the op- 
posite way. It happens again and again that different stunuh pro- 
duce the same reacuon: this becomes perfeedy intelligible if we 
know that under the given conditions of the case these different 
stimulations produce the same behavioural object. We shall discuss 
such cases later (Chapter VI) when we treat perceptual constanacs, 
like those of size and colour, from the point of view of the relation 
between the geographical and the behavioural environments. At the 
moment we will only point out that, e.g., two surfaces may both 
look black, although one may reflect a thousand times as much light 
as the other; or expressed in terms of behaviour: two stimuli as 
different as those which we have just mentioned may lead to the 
same behaviour, for instance, if the task is to pick up a black object. 
To account in terms of stimulus response for this uniformity of 
behaviour in the face of the tremendous diversity of stimulation 
IS impossible, particularly if one remembers that under other condi- 
tions a difference in sdmubtion of only 2% will lead to different 
behaviour. 

In terms of the behavioural environment the difficulty disappears; 
behaviour with regard to two sumuh is identical when they pro- 
duce two identical behavioural objects; it is different when the two 
corresponding behavioural objects arc different. The problem which 
remains is no longer that of the relauon between stimulus and 
behaviour, but that of the relation between the geographical and 
the behavioural environment. This problem can be solved sys- 
temaucally, but the problem of the pure stimulus-response relauon 
can find no systemauc soluuon as proved by the facts of constancy 
— idenucal behaviour with respect to different stunuh— and those 
of the Revesz experiment — different behaviour with respect to iden- 
ucal stimuh.^ 
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CoNsaousNESs. In the beginning of this chapter I proposed to 
use behaviour as the primary subject matter of psychology. But in 
my disunction of geographical and behavioural environment, ad- 
mittedly eqmvalent to that of reahty and appearance, have I not 
smuggled m consaousness through a back door? I must deny this 
accusauon. If we are forced to introduce the concept of consaous- 
ness, we have to accept it, whether we like it or not. But it is im- 
portant to note that the word consaousness does not change the 
meaning of our own term behavioural environmenL If anyone 
wants to speak of the animal’s consciousness mstead, he must apply 
this word to those objects which we call behavioural environment. 
Thus the dog’s consaousness in chasing a hare would be “a hare 
runmng through a field,” the ape’s consciousness in trying to ob- 
tain the suspended fruit would be “a stool standing in that corner,” 
and so fortL The field and the hare, the stool and the frmt, by being 
called conscious, or objects of consciousness, must not therefore be 
considered as something unthtn the ammal, if this has the meamng 
of a behavioural, or experienced, within. The behaviourists’ aversion 
to consaousness seems to me to be largely founded on this misinter- 
pretauon. And their claim that they can write a psychology without 
consciousness can now be shown to be false. The animals they ob- 
serve, the mazes and discnminauon boxes they use in their ex- 
periments, the books in which they record their results, all these 
are first of all parts of their behavioural environments. Forgetting 
this fact, and believing that they are speakmg of geographical en- 
vironments only, they think that they can bmld a purely “geo- 
graphical” theory without behavioural data. But every datum is a 
behavioural datum; physical reality is not a datum but a con- 
structum. This confusion is obscured, and the general obscurity is 
increased by the use of the word sumulus, the vicissitudes of which 
we shall dcial with later. Here I want merely to point out that it is 
easy to write a psychology without consciousness if one fails to 
recognize that one’s own environment is a behavioural (conscious) 
and not a geographical (physical) one. I will add that there is some 
excuse for the behaviourists’ error in the tradiuonal treatment of 
consaousness about which we shall learn later. In consideration, 
however, of the possible misinterpretations, I shall use the term 
consaousness as htde as possible. Our term behavioural environ- 
ment, though It includes only a part of what is meant by consaous- 
ness, should escape misinterpretations; as fully equivalent with con- 
sciousness Kohler (1929) has used the term “direct experience” 
which we shall also adopt for occasional use. Our term h^ the ad- 
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vantage that it signifies the exact place which it has in the system, 
VIZ,, the mediation between geographical environment and be- 
haviour. 

Bchavionial Environment Only a Part of Direct Experience. 
But, as I said, it is incomplete; consciousness means more than be- 
havioural environment. And it seems appropriate to mdicate now 
at least the direction in which it is to be completed, although for a 
long time we shall be concerned only with the behavioural environ- 
ment. This direction will be seen if we subject our term behaviour 
to the same analysis which we performed with regard to the term 
environment. We can, mdeed, describe behaviour with reference 
to either of our two environments, and such descriptions may often 
be contradictory to each other. But whether they agree or not, be- 
haviour itself must have a different meamng in these two descrip- 
tions: since behavioural and geographical environment belong to 
two different imiverses of discourse, the behaviours which occur 
within them must belong to the two different umverses also. The 
man who rode across the Lake of Constance is a good example: his 
geographical environment was this big lake, his behavioural an 
ordinary snow-covered plain; accordingly, as we have pointed out 
before, although with regard to his geographical envuonment his 
behaviour was riding across the lake, his behaviour in regard to his 
behavioural environment was riding across a plain. Or in the terms 
of the layman: he thought he was nding over terra firma; he had 
no notion he was riding on thin ice. 

Thus at first sight it seems as though the distinction between 
our two behaviours was completely analogous to that between our 
two types of environment- here the things as they look and as they 
really arc, there the acdvity as the actor things it is and as it really 
IS. But the similarity is not quite as great as it appears. Let us take 
another example: we observe three rats in the same maze, each start- 
ing at one end and finally cmergmg at the other. Then in a way 
we could say the three rats have run through the maze, a geograph- 
ical statement. But our observauon has convinced us that there 
were obvious differences in their behaviour: one ran for food, one 
to explore, the third for exerase or from general resdessness. These 
characterisucs refer to the behaviour within the behavioural environ- 
ment A rat running for food docs not do so only from the moment 
when it is near enough to see or smell it, but from the very be- 
ginning. Tolman’s book gives ample experimental evidence for 
this statement But the first part of the geographical maze does not 
contain the food, nor any stimuladon emanating from the food. 
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I£, nevertheless, the behaviour is directed towards the food, it must 
be so in Its behavioural environment. The same is true of ex- 
ploratory behaviour. We can explore directly only our behavioural 
environment, and indirectly merely, through the behavioural, the 
geographical one. And even in the last case, the behaviour for exer- 
ase or from restlessness is a behaviour in a behavioural envuronment 
since It IS regulated by it. Now in all these cases it is no longer a 
true desaiption of the two kinds of behaviour to say. behaviour 
in the geographical environment is the activity as it really is, in the 
behavioural as the animal thinks it is. For an excited behaviour is 
really an exated behaviour, an exploratory one really exploratory, 
and even a food-directed acuvity is really food-directed even if the 
experimenter has removed the food from the food box. In this last 
case, mdeed, it is also true that the animal does not run towards 
the food, because geographically there is no food, and in some sense 
our distinction apphes here as it did in the case of the Lake of Con- 
stance. But this IS no longer a description of behaviour. I shall try 
to explain this by an example: a ball runs down an incline and 
finally falls into a hole. Now there may be water in the hole or not, 
and therefore I can say the ball falls into a hole with water or with- 
out water. But this difference does not affect the motions of the 
ball unul it has reached that posiUon m space where the water 
begins in the one case and not in the other. For the rest of the 
mouon the presence or absence of water is wholly irrelevant; sun- 
ibrly, the statement that the rat docs not run towards food when 
the experimenter has just removed it, is quite irrelevant to the run 
of the rat until it is near enough to noucc the absence of food. 

Behaviour and Accomplishment. If the descnption of behaviour 
with reference to the geographical environment is not truly a de- 
scripuon of behaviour, what then is it? In order to simplify our 
terminology we shall from now on call behaviour with regard to 
geographical environment “accomplishment,” and behaviour with 
regard to behavioural environment just behaviour. The name “ac- 
complishment” indicates directly the reason for describing behaviour 
with reference to the geographical environment, because results of 
behaviour issue, as we have pointed out, in changes of the geo- 
graphical environment. We are often interested in these results, 
wbch are the accomphshments of an ammal. But we have learned 
just now that the knowledge of an animal’s accomplishment is not 
knowledge of its behaviour. I will give a striking example where 
accomphshment and behaviour are in a sense opposed to each other. 
Suppose I see a person standing on a rock which 1 know is to be 
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blasted away at this very minute. He is tcx) far away for me to 
explain his danger to him, so I shout as loud and urgendy as I can: 
“Come here, quick 1” The person, if sufficiendy impressed by my 
command, will begin to run towards me behaviourally, but geo- 
graphically, in runmng towards me, he runs away from the danger 
spot; geographically speaking, these two descriptions are absolutely 
eqmvdent. If I, however, afterwards relate this incident, I will say 
that he got away before the explosion occurred. I describe his ac- 
comphshment and not his behaviour; the latter was a motion to- 
ward something, the former a motion away from something. If the 
connection between behaviour and accomphshment were always of 
this kind, this world would be a strange place indeed, and it would 
certainly not be a world in which we would develop the concept 
of meaning. It might be a world of fairy tales; think of Aladdin 
who rubbed the lamp and accomplished thereby the appearance of 
the djinn. We shall see that experimenters have frequendy put 
animals in situations where the behaviour and accomphshment were 
connected in a manner similar to the rubbing of the lamp and the 
appearance of the djinn. But even though as a rule behaviour and 
accomphshment do not hang together in this Wonderland way, the 
relation between accomphshment and behaviour is in one respect 
similar to that between the geographical and the behavioural en- 
vironment: if we know one member of cither pair we do not yet 
know the other. But whereas the first relation is one of the most 
important straightforward problems of psychology, the second has 
no such simple standing. As a general quesuon, as may be de- 
duced from our last examples, it does not, strictly speaking, enter 
psychology at all. Still it is a quesuon of some interest which we 
shall take up again; furthermore, since the rclauon between accom- 
plishment and behaviour is not, as a rule, of the fairy tale type, we 
may often be able to draw inferences from accomplishment to be- 
haviour and Its environment. The whole objecuve method makes 
use of this possibility; the time a rat takes to run a maze, the num- 
ber of errors it commits, which blind alleys it will enter and which 
not, all such facts give us clues for an interpretation of behaviour 
and behavioural environment, but they are not in themselves state- 
ments about behaviour. 

For we have seen that the only system of reference for describmg 
behaviour proper is the behavioural environment. And thus we 
have so far failed to solve the problem that was set at the beginnmg 
of this long discussion, viz., to supplement our concept of be- 
havioural environment so as to make it as comprehensive as the con- 
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ccpts of direct experience or consciousness. We shall now return 
to this question. 

Our Sources of Knowledge of Behaviour. How do we acquire 
knowledge of behaviour? Behaviour of an animal is part of our 
behavioural environment, and we know it as such, together with 
all the other objects and events in our behavioural environment. The 
question, how we can know real behaviour, is, therefore, no different 
in principle from the question of how we know any non-behavioural 
reahty. It will not occupy us now; we could not answer it before 
we had learned something of the general relation between our geo- 
graphical and our behavioural environment. At the moment, two 
remarks must suflSce: (i) That we must assume the existence of 
real behaviour just as we must assume the existence of real tables 
and books and houses and animals. (2) Since we have shown that 
behaviour is always behaviour in a behavioural environment, not 
ours but the animal’s which behaves, we can now settle one of the 
objections formerly raised against our procedure, viz., that it is 
anthropomorphic. We observe an animal’s behaviour in our be- 
havioural environment. If we assumed, without further evidence, 
that our behavioural environment and that of the ammal were iden- 
tical, then we should certainly be open to the cntiasm of anthropo- 
morphism. The assumpuon, on the other hand, that the ammal be- 
haves in a behavioural environment, viz., its own, is not anthropo- 
morphic at all. How far this environment is identical with ours, in 
what charactensuc aspects it differs, are very important questions 
indeed, and in their solution we must be careful to avoid anthro- 
pomorphism. But let us return to our main argument: on the 
ground of an ammal’s behaviour in our behavioural environment, 
and by more indirect methods, we infer the nature of the ammal’s 
real behaviour. But we are behaving ourselves. And of this behaviour 
also we have knowledge. We find it happening in our behavioural 
environment, but the word “in” has now a different me anin g from 
the one it had when we spoke of another animal’s behaviour occur- 
ing m our own behavioural environment. The animal is a part of 
our behavioural environment, we ourselves are the centre of our en- 
vu-onment, although not “of it.” The environment is always an 
environment of something, so my behavioural environment is the 
environment of me and my behaviour. Just as I know my be- 
havioural environment, so I know myself and my behaviour in this 
environment. Only if we include this knowledge with the be- 
havioural environment have we gamed a complete equivalent of 
what Kohler calls direct experience, or what is called consciousness. 



40 THE TASK OF PSYCHOLOGY 

This knowledge includes, to enumerate a few items, my desires and 
intentions, my successes and disappointments, my joys and sorrows, 
loves and hatreds, but also my doing this rather than that. An ex- 
ample of the last: my friend asks me, “Who is the lady you raised 
your hat to?” I answer, “I did not raise my hat to any lady; I just 
raised it because it was too tight on my head.” 

Real, Phenomenal, and Appahent Behaviour. We can now in- 
troduce a new terminology. We have seen that we must distinguish 
two classes of behaviour from real behaviour, my behaviour in 
somebody else’s behavioural environment from my behaviour in 
my own behavioural environment; or, with an interchange of sub- 
jeas, somebody clse’s behaviour in my behavioural environment 
from his behaviour in his own behavioural environment. We shall 
call the first of each pair apparent behaviour, the second phe- 
nomenal or experienced behaviour. The apparent behaviour may, 
as our hat-raising example shows, be misleading with regard to 
real behaviour, but it might also have been a true guide, e.g., if I 
had really bowed to a lady. The phenomenal behaviour, on the other 
hand, was a true index. No doubt phenomenal behaviour is a very 
valuable clue for our knowledge of real behaviour. Whereas the 
relation of apparent to real behaviour is of the same bnd as that 
between behavioural and geographical environment, that between 
phenomenal and real behaviour is of a different nature. To some 
extent real behaviour reveals itself in phenomenal behaviour. But 
only to some extent. For phenomenal behaviour never reveals more 
than a fracuon of real behaviour, and this fraction may not always 
be the most important one. We shall take up this point later. Now 
we draw the conclusion that it would be just as wrong to discard 
phenomenal behaviour for our knowledge of real behaviour as to 
use It exclusively and blmdly. 

Behaviour and Environment Summarized. We may, in conclud- 
ing, schematize our discoveries about behaviour and environment. 

(Sec Fig. 2.) G is the geographical envi- 
ronment. It produces BE, the behavioural 
environment; in this and regulated by it, 
RB, real behaviour, takes place, and parts of 

It arc revealed in PH B, phenomenal be- 

Fig. 2 haviour. In some sense BE, RB, and PH B 

occur witbn the real organism RO, but not 
in the phenomenal Ego, which belongs with PH B. RO is directly 
affected by G and acts back upon it ^ough RB. Our schema does 
not indicate the dependence of BE and PH B upon the organism, 
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neither does it contain the results of behaviour. But by RB afiecting 
G two further changes occur: BE is changed and the phenomenal 
Ego is changed. When the ape has eaten the fruit, his behavioural 
environment has become “frmdess” and the ammal itself “satisfied.” 

THE FIELD CONCEPT 

So far we have clarified the concept of molar behaviour; we have 
seen that it takes place in a behavioural environment and that we 
have knowledge of it in two ways, the one revealing apparent molar 
behaviour, that of others, the other phenomenal molar behaviour, 
that of ourselves. Both types of knowledge are to be used for an 
understanding or explanauon of real molar behaviour. Further- 
more, we have gained some insight into the dynamical aspect of 
real molar behaviour. In this way we have laid the foundation for 
psychology as the science of molar behaviour. We must now 
elaborate this point Which arc to be the most fundamental con- 
cepts of our system? One of the postulates of our psychology was 
that It be sacnttfic. Therefore let us try to discover one of the funda- 
mental concepts of science which we can apply to our task. A short 
excursion into the history of saence will lead us to our discovery. 
How did Newton explain the motion of bodies ? According to him 
every change of motion is due to a force which arises cither through 
impact— two billiard balls— or by an attraction exercised mutually 
by the bodies upon each other, according to his law of gravitation 
which gives a quanutative formula of this force. This force Newton 
assumed to act without time; it produced an action at a distance. 
There is the sun, here is the earth, nothing between them but 
empty space, nothing to mediate the attractive force of the sun upon 
the earth and vice versa. When, much later, the laws of magnetic 
and electric attraction and repulsion were discovered and proved to 
be quantitatively idenucal with Newton’s law of gravitauon, the 
same interpretation was given to them; they were mterpreted as 
actions at a distance. This conception of a timeless action had been 
very uncongenial to Newton; he made it because he saw no other 
possibihty, but by the time the first laws of electricity were dis- 
covered it had become a well-established concept and held a vested 
interest in the system of science. Therefore a young man whose 
b rillian t experiments in the field of electriaty and magnetism were 
duly recognized met with much contempt when he tried to explain 
his results in different terms, which excluded all action at a distance 
and explained elecuic attraction and repulsion of two bodies by 
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propagated in time trom place to place. But Michael Faraday’s 
ideas were taken up, elaborated, and given mathemaucal form by 
Clerk Maxwell, who introduced the more general terms: electric 
and magnetic field, as the carriers of the forces, and who was able 
to deduce the velocity of the propagauon of electric and magneuc 
forces, which in empty space proved to be idcnucal with the vdocity 
of light. The behevers m the action at a distance put up a strong 
fight but were driven from their positions in the fidds of electricity 
and magnetism, and the attack came to a temporary halt. One 
fortress remained in the hands of the enemy, Newton’s gravitation. 
And not until the begmmng of this century was this citadd forced 
to surrender. In Einstein’s theory of gravitation the actions at a dis- 
tance disappeared ]ust as they had disappeared before from elec- 
tromagneusm, and the gravitational fidd took their place. Empty 
space as mere geometrical nothingness vamshed from physics, being 
replaced by a definitdy distributed system of strains and stresses, 
gravitational and electromagnetic, which determines the very geo- 
metry of space. And the distribution of strains and stresses in a given 
envirorunent will determine what a body of a given constitution will 
do in that environment. Conversely, when we know the body and 
observe what it does in a certain environment we can deduce the 
properties of the field in that environment. Thus we discover the 
magneuc fidd of the earth by observing the behaviour of magnetic 
needles in different places, their dechnauon and thar inchnauon; 
similarly we find out the gravitational fidd of the earth by measur- 
ing the period of a pendulum of given length in different places. 

Thus the field and the behaviour of a body are correlative. Be- 
cause the field determines the behaviour of bodies, this behaviour 
can be used as an indicator of the fidd properucs. Behaviour of the 
body, to complete the argument, means not only its mouon with 
regard to the fidd, it refers equally to the changes which the body 
will undergo; e.g., a piece of iron will become magnetized in a 
magneuc fidd. 
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Let us return to our own problem. Can we introduce the fidd 
concept into psychology, meaning by it a system of stresses and 
strains which will determine real behaviour? If we can, we have 
at once a general and scientific category for all our explanations and 
we should have the same two kinds of problems whidi the physicist 
encounters: viz., (i) what is the fidd at a given time, (2) what 
behaviour must result from a given fidd? 
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Behavionial Environment as the Psychological Field. But 'where 
shall we find a field that plays the role in psychology 'which the 
physical fields play in physics? That it must be a different field is 
evident from our previous discussion. The physical field is the field 
of the geographical environment, and we have shown that be- 
haviour must be explained by behavioural envu-onmcnt. Is this, 
then, to be our psychological field? Let us try how this assumption 
works. It means that our behavioural environment, qua determinant 
and regulator of behaviour, must be endowed with forces. For we 
shall suck to the axiom: no change of movement without a force. 
Docs this determinauon rule out the behavioural environment as 
our required field ? By no means. When we describe our behavioural 
environment adequately we have to indicate not merely the ob- 
jects which are in it but their dynamic properties as well. We shall 
discuss a number of examples. Think of yourselves as basking in 
the sun on a mountain meadow or on a beach, completely relaxed 
and at peace with the world. You are doing nothing, and your 
environment is not much more than a soft cloak that envelops you 
and gives you rest and shelter. And now suddenly you hear a 
scream, “Help! Help!” How different you feel and how different 
your environment becomes. Let us describe the two situations in 
field terms. At first your field was, to all intents and purposes, 
homogeneous, and you were in equilibrium with it. No action, no 
tension. As a matter of fact, in such a condition even the differenua- 
tion of the Ego and its cnvu"onmcnt tends to become blurred; I am 
part of the landscape, the landscape is part of me. And then, when 
the shrill and pregnant sound pierces the lulhng stillness, every- 
thing IS changed. Whereas all dnecuons were dynaimcally equal 
before, now there is one direction that stands out, one dirccuon into 
which you arc bemg pulled. This direcuon is charged with force, 
the environment seems to contract, it is as though a groove had 
formed in a plane surface and you were being forced down that 
groove. At the same time there takes place a sharp differenuauon 
between your Ego and the voice, and a high degree of tension 
arises in the whole field. 

If we take from this example chiefly the description of fields 
with regard to their homogeneity or inhomogeneity, we see that the 
former are much rarer than the latter, particularly for us over-acuve 
human beings of Western civilization. For action presupposes in- 
homogeneous fields, fields with lines of force, with change of po- 
tenual. An exceedingly good and instrucuvc descripuon of a field 
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With a very simple kind of inhomogeneity has been given by Lewin 
m his essay on the war landscape (1917). Here is a field which, 
apart from all details, has a polar structure in one direcuon: the 
enemy’s land on the one side and home and safety on the other. 
This vectorial property is a primary characterisuc and determines 
the entire field, no other charactenstic bang entirely free from iL 

A number of other very instructive examples are contained in an 
article by H. G. Hartgcnbusch on the psychology of sport. The 
author describes his own experience, or behavioural field, during 
several diflFerent sports. I select some instances from socker and one 
from waght lifting. “As they [the socker players] move towards 
the enemy goal, they will see die playing ground as a field of chang- 
mg hnes whose principal direction leads towards the goal.” (1927, 
p. 50.) These hnes are true hnes of force in a behavioural field, 
changing contmually with the changmg configuration of the players 
and directing their actions. “All the motor performances of the 
pbyers (as shiftings about on the field) are connected with the 
visual shifting. Certainly this is not a case of logical dunking, since 
thoughts, in the ordmary sense, are ahen to a player. He knows 
nothing of them; in his tense state the visual situation produces the 
motor performance direcdy.” 

We must preface the next example with a more general observa- 
tion. Our bAavioural environments contain things and the holes 
between them. As a rule, the forces which regulate our behaviour 
origmate in the former and not in the latter. Whether this is due 
to experience or not is a quesuon we may leave open, although an 
affirmative answer seems to fit ill with the fact that the novice at 
cychng is attracted by all sorts of objects, although experience must 
have taught him the injunous efferts of a colhsion. And yet, every 
prominent object in his behavioural environment will attract hun, 
whether it be a woman pushing a perambulator or a heavy motor 
lorry. The mere fact that we speak of “prominent” objects in the 
environment indicates an inhomogeneity: whae the object is, there 
IS more than where the hole is. Of course the hole may become the 
most prominent part, and then there is more in the hole than in 
the objects around it, i.e., the hole is now the attracting mass. An- 
other quotation from Hartgenbusch may elucidate this point: “The 
enemy’s goal as seen by the attacking side was apparendy walled-up 
except for a small hole at the left. From my position behmd the 
threatened goal I saw how the attacking left halfback got hold of * 
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the ball, fixed his eyes on the hole, and with all his might kicked 
the ball through the one open spot. When I asked him afterwards 
what he had felt at that moment, the lucky player rephed, ‘I only 
saw a hole.’ ” However, football also gives us evidence for our first 
proposmon that objects rather than holes are dominant points, 
centres of force. For the players have to learn to emphasize the 
hole and disregard the goal keeper: “When an expert . . . follows 
a football game attentively he will always nonce that the goal 
keeper, standmg before the comparatively large goal, is more often 
hit than can be accounted for by the mere adventitious kicking of 
the contestants” (p. 49), even when one takes account of the fact 
that the goal keeper whenever he can will try to mtercept the ball. 
Our author then continues, “The goal keeper furmshes a prominent 
point in space which attracts the eyes of the opposing kickers. If 
the motor activity takes place while the kicker’s eye is fixed on the 
goal keeper, then the ball wiU generally land near him. But when 
the kicker learns to reconstruct his field, to change the phenomenal 
‘centre of gravity’ from the goal keeper to another point in space, 
the new ‘centre of gravity’ will have the same attraction as the goal 
keeper had before.” 

The next example from Hartgenbusch adds a new point, besides 
giving a very pretty illustrauon of the fact that behaviour takes 
place in a behavioural environment. It needs again a short mtro- 
duction. If we exert muscular force, say, by hftmg a weight, we 
must keep our body m balance; this presupposes a certam state of 
the general tonus of our musculature which will be determined by 
our task and the mechamcal conditions under which it takes place. 
The neat point made by Hartgenbusch is that this poise, this fixa- 
tion of our body on the ground, does not depend upon the geo- 
graphical environment only, but also on the behavioural one and 
even on such aspects of it as have no direct mechamcal or gravita- 
tional effect. He tells of a competmon of “heavy athletes” where 
the performances, against all expectations, failed to reach even the 
carher records. “One of the contestants found the solution of the 
puzzle. The place where the compeution took place was a hall so 
brighdy illuminated that there was no conspicuous fixation point 
on which the weight lifters could rivet their eyes. . . . The stabihty 
accompanying a ^ed spatial orientation whidi is necessary for the 
lifung of heavy weights could not be attained under the conditions 
existmg in the brightly lighted hall; the expected records did not 
appear” (p. 49). Thus we see that behavioural objects are dynaimc, 
not only in the sense that they pull and push behaviour in various 
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directions, but also that they can give purchase, stability, equilibrium. 

My examples should have demonstrated the mcamng of the term 
behavioural field with its dynamic properties and the usefulness of 
this concept. There are many branches of psychology where ex- 
planation need not go beyond it, others where it will need only 
httle supplementauon. Thus the descripuon of a mentality different 
from our own, be it that of children, be it that of prunitive peoples, 
wdl be complete if the behavioural fields of these beings, together 
with the behaviour which these fields demand, are adequately de- 
scribed. Such work as that done by Levy-Bruhl on primitives and 
Piaget on children is truly such desenpUon. The question whether 
the descripuons of Levy-Bruhl and Piaget are right or not does 
not enter here, for even if, or inasmuch as, they are wrong, a true 
description would be a description of the same kind; it would be a 
field descripuon of the behavioural environment and the Egos 
within it. And Lewin’s theory of behaviour, of action and emouon, 
contains this behavioural field as a nucleus, even though he has to 
go beyond its hmits. Finally, when we or the novelists or the his- 
torians describe behaviour, we do it in terms of forces in the be- 
havioural environment, although we, as well as they, use an enurely 
different terminology. 

Inadequacy of B^vioural Environment as Psychological Field. 
However, there are imperauve reasons why we cannot accept the be- 
havioural environment as that psychological field which is to be 
our fundamental explanatory category. They derive from three 
sources: (1) the ontological status of the behavioural environment, 
(2) the rclauon of behavioural and geographical environment, (3) 
the msufiiaency of the behavioural field. Let us discuss them one 
by one. 

(1) Ontological Status of Behavioural Environment. I feel 
sure that in reading the descripuon of the dynamic properties of 
the behavioural environment there will have been a certain reluc- 
tance felt with regard to acceptmg the behavioural environment as 
a truly explanatory concept. It may have been said that I was 
using a word with a well-defined meaning in a context where it 
cannot have this meanmg. I am referring to the word force. “Force,” 
It could be argued, “has a defimte meamng in the physical world, 
but what can it mean in a behavioural environment? Force be- 
longs definitely in the physical world, is a construct and not a 
datum; and yet has been treated as a property of the behavioural 
world also. It is introduced from its own universe of discourse into 
another where it has no place. Even if the desenpuons are ade- 
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quate, even if it is adnutted that one can speak of the attractive 
force exerted by a lure, the repulsive force exerted by a danger, 
this can be no more than a descnpuon; vvrhereas force m physics is 
an explanatory term, the cause of change. But the explanatory 
meamng together with the descriptive mcamng has been smuggled 
into the behavioural world. And a behavioural force has even been 
used in order to explain real behaviour, i.e., physical mouon, 
whereas physical mouon clearly can be produced by physical forces 
only. Furthermore, there has been no statement of where the be- 
havioural world exists, what its ontological locus and status is. Are 
there two substances, a physical and a mental, the behavioural world 
consisung of the latter? If so, does this dualism imply an mtcrac- 
uonism between mind and body; in this system, does a mental force 
mterfere with the physical order of events ? That the mteracuonism 
cannot be of the tradiUonal kind where the soul as the Ego or the 
Self, a mental enUty, controls the acuons of the body, a physical 
enuty, is clear; for in tbs system the body is also controlled by 
mental objects wbch arc not the Self. But even though the mter- 
acUonism would be of a new kind, it would still be a duahsm, 
whereas m the introducuon a system that contained separate realms 
of existence, hke vitalism, was repudiated.” I admit every word of 
tbs argument, although I must mention that there seems to be a 
possible way of escape from it wbch Lewm has indicated. One 
might argue that terms hke force, field, and many others have a 
much wider sigmficance than the one assigned to Acm m physics, 
that the latter is only one possible specificauon of the former. Sim- 
ple examples wall make tbs clear- if two containers are filled with 
water to different levels and then connected at the bottom, water 
will flow from the one vessel into the other because of a difference 
in pressure which gives rise to a force. Tbs is a purely physical 
mouon; but now consider the example: America had a great surplus 
of gold, Europe a great scaraty; wW happened? Gold went across 
the ocean. Is not tbs example in its formal aspects qmte sinular 
to our hydrodynamic one? A motion takes place because of a dif- 
ference in sometbng wbch we call pressure in the physical case, a 
term wbch would fit the economic case equally well. Or another 
example: in Soviet Russia there has arisen an enormous new de- 
mand for all kinds of goods; the result is that factories are work- 
ing day and night, and that more and more factories are being 
built; in the rest of the world supply exceeds demand, with the re- 
sults that more and more factories decrease their output or shut 
down completely — tbs is not meant to be a description of our 
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economic crisis but merely a simplified example. Thus we might 
raise the quesbon: What produces the goods? The machines in 
the factory; yes, but also the demand for the goods; that is, a 
force in a meaxung di^erent from that in physics and yet idenbcal 
in its appheabon. To summanze: just as we have introduced a 
behavioural field, we might introduce an econoimc field, and that 
field too would have its lines of force. And therefore no objeebon 
should be raised against forces m the behavioural environment and 
not even against their producing actual bodily movements. For the 
demand makes the wheels turn and the ships carry gold and goods 
from coast to coast. Economic forces, then, which produce economic 
results, achieve this by producing mediabng physical mobons. At 
the same bme the economist docs not assume a special substance, 
say Trade with a capital T; therefore the psychologist beating of 
behavioural fields need not mboduce a special substance, the Mind. 

This IS all excellent argument which may lead to consequences of 
great bearing on the philosophy of saence. But personally I do not 
feel satisfied with it because, as it stands, it leaves the relabon be- 
tween the one kmd of cfiect, the physical, and the other, the be- 
havioural or economic, totally in the dark. I want one and the same 
universe of discourse in which aU events can take place, since acbon 
is defined within a umverse of discourse and not from one to the 
other. The argumentabon which I have borrowed from Lewin may 
lead to a definibon of such a general umverse of discourse and may 
thereby radically affect our conception of reality But before the 
development of his argument into a consistent, epistemological and 
metaphysical system, I prefer to meet the argument which I sug- 
gested might be raised against my use of behavioural forces m a 
different manner. 

As I said before, I admit the cogency of the argument, i.e., I 
admit that in our ulumate explanabons, we can have but one um- 
verse of discourse and that it must be the one about which physics 
has taught us so much. Not only is the energy which is consumed 
in our behaviour of chemical origin, the forces which are responsi- 
ble for each individual motion must be considered as physico- 
chemical forces also. The organism is a physico-chemical system by 
Itself, although depending for its existence upon a geographical en- 
vironment, and Its acbons must be tdumately explamed m terms of 
processes within this system. If an acbon is reduable to a causal 
sequence of orgamc processes, it becomes intelligible because it is 
then reduced to one umverse of discourse which is the same as 
that in which its actual movements take place. 
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It would be misunderstanding the ttend of this argument if it 
were thought that it had excluded the use of the field concept. 
The opposite is true; if the locus of behaviour is the physical world, 
then the field concept which is so powerful a tool in physics must 
be apphed to behaviour. Our argument denies merely that this field 
concept can be identical with the concept of the behavioural en- 
vironment. 

(2) The Relation of Behavioural and Geographical Environ- 
ment. Our second reason against this identificauon is based on the 
relation between the behavioural and the geographical environment. 
That the former depends upon the latter is a truism, although the 
manner of this dependency is by no means simple or unambiguous. 
But whereas this problem will occupy us in the next chapter, one as- 
pect of It IS relevant in this connecuon: we assume that this connec- 
tion is a causal one, the geographical environment being a cause of 
the behavioural. But then the ifficulty appears again that both be- 
long to different umverscs of discourse. For how can a cause in one 
universe of discourse produce an effect in another? All our causal 
laws refer to events withm the same umverse of discourse, and 
therefore, since the geographical environment belongs to the uni- 
verse of physics, we require its effects to belong to it also. So we are 
again forced away from the behavioural environment; we are 
compelled to substitute for it some occurrences in the real physical 
orgamsm. Of course this question does not always interest us. We 
may take its answer for granted or leave it in abeyance and deal 
with other problems. Science always works at different levels, and 
the work at higher levels may proceed for a long Ume without ref- 
erence to the work at the lower ones. Thus chemistry became a very 
advanced science before it became connected with physics, and even 
today It IS by no means possible to reduce all chemical action con- 
cretely to the acuon of protons and electrons, although every scien- 
tist IS convinced that in principle such a reduction is possible. 

Our present argument, therefore, means only that as a funda- 
mental concept at the lowest level, the psychological field cannot be 
identical with behavioural environment, because as a fundamental 
concept the field cannot be taken for granted but must be causally 
connected with the geographical environment. At the same ume we 
have pointed out that psychology works at different levels, and that 
on some of them the b^vioural environment may be, if not the 
whole field, yet a part of iu 

(3) The iNsuFFiaENCY of the Behavioural Environment. The 
totdity of our behaviour is not explainable in terms of the be- 
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havioural environment. There are at least three different types of 
behaviour for which no proper behavioural environment can be 
found. We shall discuss them one by one. 

(a) SO-CALLED REFLEXES. At evcry moment of our hfe the tonus 
of our musculature is regulated. Were it not, we could neither sit 
nor stand nor walk. But all these adjustments take place without 
our knowing about them; there is no behavioural environment for 
them. What is true of the tome reflexes holds also for the so-called 
phasic ones: I send a strong beam of hght into a person’s eyes, 
and his pupils contract; I remove the hght, and they expand again. 
Now it might be said that here a behavioural environment exists 
inasmuch as the person will see the light coming and going. But 
even so, his behaviour is qmte unknown to him; he is entirely 
Ignorant of the movements of his pupil before he has learned about 
them, and even then he remains unaware of them. Thus even 
though a behavioural environment may be present in these cases, 
phenomenal behaviour would be missing. Moreover whether one has 
a behavioural environment or not does not make any difference. 
The pupils of a boxer knocked unconscious will still react. 

It is clear then that if the field concept is to be apphed to such 
reflexes, it cannot be the same as that of behavioural environment. 
One might, of course, be tempted to exclude the field concept from 
the explanation of reflexes; that is what has been done. The reflexes 
were the prototypes of pure stimulus-response connections; they 
seemed clear cases of behaviour in a purely geographical environ- 
ment. We shall see later (in Chapter VIII) why it is impossible to 
accept such an interpretation. It would mean that there were two 
sharply distinguishable types of behaviour, such as are field-condi- 
tioned and such as are not, just as there are behaviours that de- 
pend upon a behavioural environment and those that do not. How- 
ever, there is no such absolute break. An acuon may be more or less 
determined by a behavioural environment, and there is no sharp 
dividing hne. Correspondingly, we must feel reluctant to accept be- 
haviour which is not in some way field-conditioned. But then, its 
field cannot be the behavioural environment. 

(b) FORCES THAT DETERMINE BEHAVIOUR OUTSIDE OF BEHAVIOURAL 
ENVIRONMENT. The forccs which determine our behaviour may not 
always be those we helieve to be the determinants. We may do 
something in order to please X as we think, when in reahty we 
do it to spite Y, when Y need neither be present nor in our thoughts. 
Psychoanalysis in its various forms h^ brought to light many 
such facts, and perhaps its general tendency may be said to be the 
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proof that all our actions are of that type, reducible to a very few 
subterranean forces totally absent from our behavioural field. How- 
ever far the psychoanalysts may overshoot the mark, it remains true 
that this type of action exists, that it cannot be explained in terms 
of behavioural environment, and that it is so similar to the rest of hc- 
haviour that it needs a common explanatory concept. Since the field 
concept IS applicable to all behaviour, it appears again that the 
psychological field cannot be idcnucal with the behavioural environ- 
ment. 

(c) MEMORY. There is memory. Now memory determines to a 
great extent our behavioural field, and in so far cannot serve as an 
argument against its umversality. That I speak to A whom I met 
yesterday and not to B whom I never saw before is due to the fact 
that A IS, in my behavioural environment, a famihar person, B a 
stranger. But there arc other ways in which memory determines 
behaviour without the mediation of a behavioural field. The rapid 
and accurate acaviues of a trained typist are not explainable in 
terms of the actually present behavioural environment, as httle as 
the playing of Kreisler or the tenms game of a Tilden or a Cochet. 
All their traimng goes into their present performances, but this 
training does not belong to the present behavioural environment. 
But skills are not the only memory effects that fall outside the 
scope of behavioural environment I think of a person, a city, a 
moimtain, but cannot recall its name. I want to very badly, but no 
effort seems to help. So I give up and do something else, when sud- 
denly the name will appear. Again a type of behaviour which takes 
place without a behavioural envu-onment but must, nevertheless, be 
the result of operauve forces, a field process. 

“uNCONsaous.” To call the facts adduced sub (b) and (c) uncon- 
scious or subconscious does not help us. Here we see the advantage 
of our tcrmmology, for whereas the word consaous allows the 
formation of new words by the addition of prefixes hkc “un” and 
“sub,” behavioural environment cannot become an “un”- or “sub”- 
bchavioural environment without losing its meaning completely. 
And smcc we agreed that the word consaousness should be used 
only as an equivalent to duect experience, containing the behavioural 
environment and the phenomenal behaviour of the Ego, we must 
renounce the use of the terms un- and sub-conscious. However, 
there must be a reason why these words were coined and so widely 
accepted; why did not all psychologists simply distinguish between 
conscious and merely physiological processes? I believe the answer 
hes in the fact that the physiological processes were not treated as 
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field processes, whereas the processes called un- or sub-consaous 
had very definite properties which in our terminology we call field 
properties. If, then, we retain the field properties in the physiological 
processes, we shall no longer be tempted to speak of unconsaous 
processes. And if we survey in review the facts presented under the 
heading “the insufficiency of the behavioural field” we seem again to 
be forced to turn to physiological facts. 

The Balance Sheet. What, then, is the balance of this discussion ^ 
We have gamed and we have lost. Our gain consists in the estab- 
lishment of a unitary umverse of discourse. The physical field of the 
geographical environment acts on a physical object, the orgamsm, 
and influences the physiological field within this organism; physio- 
logical field events take place which change the geographical field 
and thereby the physiological field. We have a pure problem of 
physics complicated by the relation of the two interacting fields, the 
physical and the physiological, and by the enormous complexity of 
the latter. But though complex, the problem is no longer obscure; 
we understand its terms, and as a matter of principle, we can follow 
each event from its beginmng to its end over its whole course 
without jumping from one universe to another. 

But our loss is equally obvious. We have, if we stop here, given 
up all the advantages which the behavioural environment brought 
to our system. We are no longer deahng with psychological facts 
at all but with pure physiology. As a matter of fact, this conse- 
quence will appear not as a loss but as a gain to many psychologists 
who will probably now be tempted to make the comment: “If you 
want to explain all behaviour in physiological terms, why did you 
ever introduce the behavioural environment?” We had set great 
hopes on our behavioural environment. With the help of this con- 
cept we thought we could build up a psychology which would be 
acceptable to the historian, the artist, and the philosopher as m- 
cluding motivation and beauty and rationality. And now we had to 
turn back and take refuge in mere physiology. Is that not equiva- 
lent to renouncing mol^ behaviour and putung molecular be- 
haviour in its place? Arc we not stultifying our own purpose? And 
lastly how can we hope to build a system of psychology in pure 
physiological terms when our knowledge of the central nervous 
system is almost a blank? Would not a new kind of speculative 
psychology supersede the experimental phase ? Behavioural environ- 
ment is sfimrt-hing we know, but our physiological field is a totally 
unknown quantity. 

So runs our balance sheet. And if we look at the assets and lia- 
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bihties which have appeared on it through our commitment to the 
physiological field we see that they are the reason for the war waged 
between the different schools of psychology. Those who regarded 
the assets as the items that counted became behaviourists, thinkin g 
as lighdy of their liahihues as debtors are ready to do. Those, on 
the other hand, who were consaenbous debtors on whom the 
weight of the liabihues rested hke an msupportable load, thought 
nothing of the assets and became “understanding” psychologists. 
Between these extremes we find all sorts of compromises. But all 
compromises were unsabsfactory because they failed to find a way 
of usmg the assets to meet the liabilibes. That is what we must do 
if we want to be honest and pursue our business with a plan that 
carnes us over a long period and saves us from the everlasting 
threat of an imminent bankruptcy. Or, to choose another metaphor, 
we must know where we are going and be convinced that the road 
on which we tread leads to our goal. I remember an episode in my 
student days. A colleague of mine with whom I was going home 
asked me the quesbon: “Have you any idea where the psychology 
we are learning is leading us?” 1 had no answer to that quesbon, 
and my colleague, after taking his doctor’s degree, gave up psy- 
chology as a profession and is today a well-known author. But I 
was less honest and less capable, and so I stuck to my job. But be- 
cause his quesbon never ceased to bouble me, I was ready to grasp 
the first chance that offered to find an answer. 

Relation Between Behavioural and Physiological Field CruciaL 
Therefore, if I have not forgotten that rather casual conversabon, 
another conversation with another colleague remains in my memory 
as one of the crucial moments of my life. It happened at Frankfort 
on the Main early in 1911. Wertheimer had just completed his ex- 
periments on the percepbon of mobon in which Kohler and I had 
served as the chief observers. Now he proposed to tell me the pur- 
pose of his experiments, of which, as a good subject, I had been 
enbrely ignorant. Of course I had had many discussions with those 
two men before. One could not live in constant contact with Wert- 
heimer without learmng some aspects of gestalt theory, even in 
those old times. But on that afternoon he said something which im- 
pressed me more than anything else, and that was his idea about 
the function of a physiological theory in psychology, the relation be- 
tween consciousness and the underlying physiological processes, 
or in our new terminology, between the behavioural and the physio- 
logical field. To state it in these new terms, however, is not quite 
fair, because this very statement was only made possible by Wert- 
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hcimer’s idea; before, nobody thoug'ht of a physiological or, for that 
matter, of a behavioural field. 

Traditional Physiological Theories of Behaviour and Con- 
sciousness. For what were the current physiological assumptions at 
that time? Nervous processes were pictured as events of one kind 
only, exatations, startmg somewhere, travelhng along a nerve, being 
transmitted to another nerve, from that to a third, unul finally they 
gave rise to a muscle contracuon or a gland secretion. The enormous 
complexity of behaviour was not explained by an equal complexity 
of the processes as such, but only by the combination of a host of 
separate processes, all of the same general kind but occurring in dif- 
ferent places. The locus of an exatation became the most important 
aspect of It; diversity of process was introduced merely to account 
for the difiFerent sense modaliucs and quahtics, the first coupled with 
a local difference, the second not. Sound stimuli would produce ex- 
citations of fibres m the acoustic nerve which would be transmitted 
to the temporal part of the cortex and excite the ganghon cells 
there to their specific forms of response, corresponding to the attri- 
butes of tone sensations; and hght stimuh would similarly produce 
exatauons which would be propagated to the occipital cortex and 
would there produce cell exatations, which, because of the differ- 
ent nature of these cells, would be different from the processes in 
the temporal cortex. But one and the same ocapital cell must be 
capable of different kinds of excitation. Since there is, m this system 
of physiological hypotheses, a fixed connccuon between a cortical 
cell and a cell in the sense surface, c.g., between a cell in the visual 
cortex and a cone in the retina, Ac same corucal cell will always 
be excited when Ae same cone is excited. Now Ae same cone can 
be exated by hght of different wave lengA with Ae result Aat Ae 
orgamsm sees different colours. Consequently the same nerve fibers 
and ganghon cells from cone to cortex must be able to react in 
Afferent ways. 

This, however, was Ac only quahtative variety granted to nervous 
processes; apart from that all complexity was explained by Ae 
combinauon of differently localized cell-cxcitanons. No wonder Aat 
Ae quesuon of bram locahzaaon loomed so large on Ae psycho- 
logical horizon. 

I have said Aat this form of physiological Aeory was prevalent 
in 1911; I must add that ten years brforc Ae great physiologist J. von 
Kries had given ample proof Aat it was utterly wrong. But he had 
not been able to put an adequate Aeory in its place, and so Ae 
old Aeory survived as though nothing had happened; indeed Ais 
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theory has an iron consumuon; it was still so vigorous in 1929 that 
Lasbley, in his presidential address to the Amencan Psychological 
Assoaauon, read before the 9th International Congress of Psy- 
chology at Yale, attempted to deal it a new death blow. The material 
against the theory had enormously accumulated since von Kries’s 
famous speech; Lashley’s onslaught looked deadly indeed, but the 
theory seems to have a charmed life; it seems to persist to this 
present day. 

PHYSIOLOGICAL PROCESSES MOLECULAR, TOTALLY DIPFERENT FROM BE- 
HAVIOURAL ONES. Therefore it is worth while to single out some of 
Its sahent aspects. In the first place it is what Tolman calls molec- 
ular. No molar characterisucs can be found in the nerve excitations, 
the sum of which consututes the nervous acuvity. In the second 
place, this theory of the physiological processes underlying behaviour 
with Its behavioural environment, or, as it was formerly termed, 
underlying consaous phenomena, was constructed almost m com- 
plete independence of molar behaviour or conscious phenomena. 
The latter influenced it only by mtroducmg the quahtauve sensory 
differences we mentioned above. The facts of anatomy, interpreted 
in a parucular way, seemed to reveal a number of separate struc- 
tures, the neurones; and indeed anatomical facts are the main foun- 
dation of the theory. But not only is this theory independent of be- 
havioural or psychological observation, it has exerted a decisive 
influence upon such observation. The description of behaviour as a 
combinauon of a mulutude of reflexes, original or conditioned, and 
the descripuon of the behavioural environment in terms of sensa- 
tions as mental elements are both similar in form. When modern 
experimental psychology was created, the sensation theory was not 
created with it, but taken over from the older speculauve systems. 
That It remained unquesuoned for such a long time, that it became 
part and parcel of modern psychology, is without a doubt due to 
the physiological theory which originated in anatomical discoveries. 
Thus we see how facts arc dependent on theories, how false, there- 
fore, the claim is that a theory is nothing but a conasc formulauon 
of independent facts. 

THEIR RELATION MERELY FACTUAL. In thc third placc, in this theory, 
as a consequence of the two characteristics just demonstrated, the 
relation between molar behaviour and behavioural envuronment on 
the one hand and the underlying physiological processes on the 
other, is merely factual. In essence they are totally different; did 
not Wundt emphasize the point that the sensauon blue and the 
corresponding neural event had nothmg, absolutely nothmg, m 
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common? Or could anything be more emphatic than the assertion: 
“Thought and feehng must be recognized, on any view, as funda- 
mentally different from any material process, and the motion of the 
atoms and molecules of the brain as fundamentally different from 
thoughts and feelmgs” (Stout, 1913, p. 16), And does not Tolman 
write in his book published in 1932: “It wiU be contended by us . . . 
that ‘behaviour-acts,’ though no doubt in complete one-toone cor- 
respondence with the underlying molecular facts of physics and 
physiology, have as ‘molar’ wholes, certain emergent properues of 
their own?” (p, 7). If we mterpret this statement to mean that 
qua molar, behaviour is fundamentally different from the underly- 
ing molecular physiological processes, we link up this third point 
with our first. 

On all three counts the theory has to be condemned. The assump- 
tion of merely molecular physiological processes is erected on much 
too slender an empirical basis; it results either in a molecular in- 
terpretauon of behaviour and consciousness, which is contradicted 
by the facts, or it severs completely the two series of processes, 
physiological and behavioural or consaous, whereas at the same 
umc It estabhshes the closest possible relauon between them by con- 
sidering the one as the correlate of the other, the nature of this 
correlauon being left entirely in the dark. 

Wertheimer’s Solution. Isomorphism. And now the reader can 
understand Wertheimer’s contribution; now he will see why his 
physiological hypothesis impressed me more than anything else. 
In two words, what he said amounted to this: let us think of the 
physiological processes not as molecular, but as molar phenomena. 
If we do that, all the difficulties of the old theory disappear. For if 
they are molar, their molar properues will be the same as those of 
the conscious processes which they arc supposed to underlie. And if 
that is so, our two realms, mstead of being separated by an impas- 
sable gulf, are brought as closely together as possible with the con- 
sequence that we can use our observations of the behavioural en- 
vu-onment and of behaviour as data for the concrete elaborauon of 
physiological hypotheses. Then, instead of having one kind of such 
processes only, we must deal with as many as there are different 
psychological processes, the variety of the two classes must be the 
same. 

MOLAR physiological PROCESSES. HowcvcT, this theory may appear 
merely verbal as long as one docs not know what molar physiologi- 
cal processes are. Arc we not introducing new entities into physiol- 
ogy, and thereby mto science which arc incompatible with the 
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principles of science? Is not physics a molecular saence par excel- 
lence? Wertheimer saw that it is not; he knew the falsity of this 
objection. But it was left to Kohler (1920) to demonstrate the fallacy 
of this argument by showing that physics is a molar science. The 
name “atomic theory” seems to prove the opposite, but only to a 
superficial observer. Let us take the simplest example we can find: 
water is explained by the atomic theory as a compound of two 
elements, hydrogen and oxygen, in such a way that it consists of 
molecules, each of which is composed of three atoms, two of hydro- 
gen and one of oxygen. Moreover, hydrogen occurs in nature in 
a form in which it is not composed of hydrogen atoms but of 
hydrogen molecules, each composed of two hydrogen atoms. Thus 
we have H, Ho, H2O. This sounds like a straight molecular theory, 
but It IS not anything of the kind. For H, H.., and H2O have all dif- 
ferent properties which cannot be derived by adding properties of 
H’s and O’s. And in accordance with that, physics endeavours to 
construct models of atoms and molecules which arc just as dif- 
ferent from each other as the actually observed substances. The 
sunple hydrogen atom consists of one proton and one electron in 
very definite dynamic relationship, expressed in terms of the Ruther- 
foriBohr theory by the orbits m which the electron moves around 
the proton.* In two hydrogen atoms have been combined. But 
what has happened? A completely new system has been formed 
with two protons and two electrons. And the mouons of this new 
system, the forces which are active at every moment, arc totally dif- 
ferent from the motions in the H system. In the simple water 
molecule, what a complexity and what a difference of suucture from 
the H and the O atoms! It is wrong to say that this system consists 
of two hydrogen atoms and one oxygen atom. For where are they 
to be found in it? Looked at in this way, chemical analysis which 
dissolves water into hydrogen and oxygen means only that one 
kind of system has been transformed into other kmds of systems and 
that in tlus transformation certain characters hkc total mass have 
remained constant. But it does not mean that water is just hydro- 
gen plus oxygen combined in a certain proportion. 

Molecular Theory and the Category of Substance. The fallacy 
contained in a statement like the last derives from a deep source. 
Man the builder assembles his bricks and erects his house. He knows 
that just as he made it he can destroy it, that he handled bricks 

* Although the Rutherford-Bohr theory has been abandoned, the consequences 
which we draw from it are the same in the different forms of more modern 
theory. Therefore we use this simplest and most easily intelligible form of atomic 
theory m our text. See Eddington 
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and that after all his house is just bricks. He forgets that he has piled 
these bricks in a gravitational field and that without this gravita- 
tional field he can build a house as htde as without bricks. But the 
bncks are so much more palpable than gravitauon that he dunks 
of them alone, and thus he models his concept of reahty. Subsunce 
assumes for hiunan thought the role of being the embodiment of 
the real. Molecular theory is nothing but an apphcation of this 
idea. Fimdamentally it derives from a selective principle applied to 
our appreciation of reahty. In what does the reahty of a house con- 
sist, or that of molar behaviour? The quesUon becomes unanswer- 
able when we attempt to solve it in terms of mere substance. Just 
so a molecule loses its reality if we describe it in terms of atoms 
only. We are left with the protons and electrons just as we were 
left with bricks m the case of the house and with our reflexes in 
the case of molar behaviour. 

But this difficulty arises for the philosopher only, and not for the 
architect or the physicist. The physicist is far from such crude 
realism. As a matter of fact he finds it harder and harder to lay 
his hands on “substances.” Organized fields of force assume for 
him the chief reality. The proposiuon: the world consists of 
protons and electrons, is as meaningless to hun as the statement that 
Europe is inhabited by human beings is to the historian or poh- 
tician. The second statement 1$ incontestably true, but docs it help 
to explain the history of Europe or the present poliucal crisis? 
Europe is inhabited by Bntish, French, Germans, and a vast num- 
ber of other nauons. Set a Frenchman on a deserted island, an Eng- 
hshman on another, a German on a third, and so forth, then they 
will behave more or less ahke; at least the fact that they arc all 
human bemgs will be the mam factor in the explanation of their 
behaviour. But the Frenchman in France, the Englishman m Eng- 
land, the German in Germany will be very different people. Why? 
Because not only human beings arc realiucs, but also human socie- 
ties with their insutuuons, forms of government, mores and cus- 
toms, language and hterature, art and music, social stratificauon and 
so forth. If we deny the reality of these we can neither be historians 
nor politiaans, but as httle can we be physicists if we deny the 
reahty of the field forces in their distnbuuon, or physiologists if we 
deny the reahty of molar characters of physiological processes. 

‘‘Phyaological Patterns.” Perhaps one might objea that nobody 
has done so, that the word “physiological pattern” is used in every 
book and treause on the subject. True enough, but this word “pat- 
tern” obscures the issue. In what sense is this pattern considered 
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to be reed? Only in what I shall call a geometrical or combina- 
tonal sense, a sense in which it apphes equally well to the throw- 
ing of dice. You shake six dice; cadi result can be called a pattern; 
536224, 151434, 625251, etc, etc. Pattern means nothing here but 
combination of independent events. Such patterns may have very 
real results. I dial on my telephone the pattern 234 and the bell in 
the president’s office nngs; had I dialled 479 the psychology depart- 
ment would have been summoned, and so forth. This is the kind 
of reality which is attnbuted to the physiological patterns, quite dif- 
ferent from the kmd of rcahty I claimed for molar aspects of be- 
haviour, physiological or physical events. An example which I 
have used in a previous discussion will contrast the two kinds of 
reality: “two insulated condensers of equal capacity are placed at a 
great distance from each other in a homogeneous dielectric. I con- 
vey to each of them the same amount of dectricity E. Then they 
have an equal charge. But this equality is a purely logical equahty. 
Nothing in the world compels me to compare just these two charges 
with each other. Physically, there is in this case no dynamic reality 
of equality. Indeed I can alter the amount of the charge in either 
of the condensers without thereby affecting the amount on the other. 
When, however, I join the two condensers by a piece of wire, the 
equahty of thar charges has become a physical, dynamical reahty. 
Now tlus equality is no longer a relation which I can at will state 
or neglect, but has become a systematic property of the aggregate 
of conductors which can no longer be altered by changing the 
charge of one of the condensers” (1927 a, pp. 178 f.). 

The equahty in the second case is a true redity— but not in the 
first “Physiological pattern,” however, has been used m this first 
and not in the second sense, and therefore this term has nothmg to 
do with the reality of molar properties. 

Now we know what molar physiological processes are. They are 
not a sum or combination of independent local nerve processes, but 
nervous processes in extension such that each local process depends 
on all the other local processes withm the molar distnbution. 

Wertheimer’s solution Ktio the facts of anatomy and physi- 
ology. The next criticism of Wertheimer’s theory will challenge it 
with regard to its consistency with anatomical and physiobgical 
facts, lliese facts, at least, were duly preserved in the old physio- 
logical theory; do they not for that very reason invahdate the new 
one? Even ^e most cursory examinauon of these facts, however, 
will show this criticism to be nugatory. Wc might raise the question: 
What arc the conditions under which a mere combination of local 
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events takes place and what arc those in which processes in exten- 
sion are formed? The answer must run hke this: when and only 
when the processes are totally insulated from each other so that they 
can run their course in absolute independence, only then is the first 
case reahzed. Thus the different connccnons that arc made in a 
telephone exchange are a pattern of purely local events. A talks to 
B, C to D, etc., etc., but the fact that A and B talk together has 
no influence on the second fact that C and D exchange compliments 
or that E and F make a theatre appointment. 

On the other hand, where the local processes are not completely 
insulated they will no longer be completely independent, and there- 
fore what happens in one place will depend upon what happens in 
all the others. The degree of insulauon wdl determine the degree 
of interdependence, so that we are now dealing not with one case 
as opposed to another, but with an infinite variety of cases. The 
question which any physiological theory of nervous processes ought 
to raise is, therefore: Are the individual nervous structures which 
anatomy has revealed, completely insulated from each other or 
not? Only if the answer were afiirmative would the traditional 
theory of a mere additive pattern be possible. As soon as the insula- 
tion is found to be incomplete, a theory of molar distribution must 
take its place. Therefore the anatomical evidence so far adduced 
IS insufiiacnt to support the old theory. What, then, is the added 
evidence? If we look for an answer m the wntmgs of the founders 
and supporters of the old theory we search in vain. For they never 
saw the dilemma; they never chose consciously between the two 
alternatives, but seduced by the gross anatomical facts, jumped at 
the one horn without being aware of the other. Although this is 
no true scienufic procedure, it might have been the right guess. 
But as a matter of mere fatt it was not. It is true that the nerve 
fibres are insulated from each other over long distances, but there 
are innumerable cross connecoons which probably connert every 
nerve cell with every other, a fact of which the old theory has 
made full use in order to explain the enormous variety of possible 
“combmauons.” But if it is so, then the events in this network of 
nervous Ussue can no longer form a merely geometrical pattern; if 
they are mterconnected, then the processes that take place within 
them can no longer be independent and we must consider them as 
molar distribuuons with a degree of interdependence varying m- 
versely with the actually operauve resistances. Physiological processes 
in extension, then, have not been invented in order to support 
a particular theory. They are demanded by the anatomical facts 
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themselves. Two recent investigaaoos from the psychological lab- 
oratory of the Umversity of Kansas give direct experimental sup- 
port to this view. They show that the action currents of the dog’s 
cortex which result from locahzed stimulation are not restricted 
to small areas of the cortex but form a pattern pervading the whole 
cortex with areas of highest activity varying with the kind of stim- 
ulation. Perkms (1933) used sound stimuh; Bartley pain, motor 
and visual stimuh. Moreover “the records lead to the conclusion that 
the so-called passive animal exhibits a pattern of cortical activity 
of essentially the same order as exhibited by the active ammal. In 
other words, there seems to be a basic pattern operating under all 
conditions of behaviour and that any experimental stimulation of 
the animal under controlled conditions does no more than modify 
this pattern” (Bartley, p. 47). The same author concludes that “in 
accordance with the facts and suggestions that have preceded, a field 
theory of the nervous system is demanded if its activities are to 
become inteUigible” (p. 54). 

BEHAVIOURAL DATA FOR PHYSIOLOGICAL HYPOTHESES. There remains 
one point in Wertheimer’s theory which will meet with scepticism. 
I claimed as an advantage of this theory that it would use psycho- 
logical observation, i.e., ^servation of the behavioural field and of 
phenomenal behaviour, as material for a physiological theory, 
thereby gready augmenting its empirical data. This will seem an 
unwarranted and highly speculative assumption. The data for a 
physiological theory must, so it seems, be physiological. Only data 
from the physical world can be used for a theory about the nature 
of a part of the physical world, viz., the physiological processes. But 
this Ejection overlooks a fact which Kohler (1929) has emphasized, 
namely, that all observation is observation of behavioural facts of 
direct experience. Through a careful selection of such facts it has 
become possible to develop the sacnce of physics, although the rela- 
tion between the behavioural and the geographical environment is 
an indirect one. Between these two worlds and mediating between 
them are the physiological processes within the orgamsm. If, then, 
we can use the behavioural world in order to obtain insight mto 
the geographical, why should it not be possible also to derive msight 
into the physiological processes from such study? The way is 
shorter in the latter case than in the former; in the former, we jump 
across the mediadng hnk, in the latter we take only one step. More- 
over the connecdon between the behavioural world and the physio- 
logical processes is much closer than that between the latter and the 
physical world; do we not speak of “underlying” physiological 
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processes or of the physiological “correlates” of consaous phe- 
nomena? Then, to quote from Kohler, “there is no reason at all why 
the construction of physiological processes directly underlying ex- 
penence should he impossible, if experience allows us the con- 
strucuon of a physical world outside which is related to it much 
less mumately” (1929, pp, 60 f.). Furthermore, if B stands for the 
hehavioural world, G for the geographical, and P for the physio- 
logical processes, BP<-G shows the relationship. Now P is in 
causal connection with G and in a more direct connection with B; 
the usual assumption, which we shall prove to be erroneous, was 
that P and G were in close geometric^ correspondence, whereas 
B and P were totally different. Does not such an assumption make 
it totally imintelhgihle that B can give us information about G? 
For if B IS totally unhke P, and P is very much hke G, how can B 
lead to G? If, however, B and P are essentially ahke, then it only 
depends upon the G-P relation when and how we can gain knowl- 
edge about G from P. And if it is so, then surely observaUon of 
B reveals to us properties of P. This theory, first pronounced by 
Wertheimer, was carefully elaborated by Kohler. In his book on the 
“Physische Gestalten” (1920) he has gone deeply mto physics and 
physiology to prove the compatibihty of the theory with physical 
and physiological facts; in his “Gestalt Psychology” he has formulated 
this theory of tsomorphtsm in a number of special axioms. In his 
book (1920) he had formulated the general principle in these words: 
“Any actual consaousness is in every case not only bhndly coupled 
to Its corresponding psychophysical processes, but is akin to it in es- 
senual structural properties” (p. 193). Thus, isomorphism, a term 
implying equality of form, makes the bold assumption that the 
“motion of the atoms and molecules of the brain” are not “funda- 
mentally different from thoughts and feelings” but in their molar 
aspects, considered as processes in extension, identical. Moreover 
the physiologist von Frey draws the following conclusion from his 
famous investigations on the sense of touch: “The progress achieved 
by the recent investigations hes, in my opinion, less m improved defi- 
mtion of concepts than in the conviction that the somatic processes 
which are co-ordinated to mental gestalten must have a structure 
similar to them” (p. 217). 

OLDER FORMS OF ISOMORPHISM. That somc isomorphism was neces- 
sary has been held by most psychologists since the times of Hcring 
and Mach. Hering constructed his Aeory of colour vision in strict 
accordance wiA direct colour experience. The axioms underlying 
his system have been formulated as psychophysical axioms by G. £. 
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Muller (1896), but this isomorphism was almost casual though de- 
manded by the scienufic problem; it concerned the geometrical, or 
systematic, order of sensauon and not the real dynamic order of 
hving experience. For that reason it remained an isolated part, un- 
recogmz^ as a fundamental psychological principle. Mach (1865) 
indicated a more far-reachmg isomorphism, one that looks identi^ 
with that of Wertheimer and Kohler. Yet it played no role m the 
development of our saence; it was so htdc known that Kohler, who 
refers to Hermg and Muller, fails to mention Mach in this connec- 
tion. I found the passage in Mach to my great surprise by mere aca- 
dent. Agam we need not look far to find the reason for this 
apparent injusuce of history. Mach was an excellent psychologist, 
w^ saw many of the most fundamental problems of psychology 
which, a whole generauon later, many psychologists failed even to 
understand; at the same time he had a philosophy which made it 
impossible to give frmtful solutions to these problems. And so his 
dynamic isomorphism had no effect on psychology because of his 
mterpretation of dynamics in general. 

ISOMOEPHISM AND OUR BAIANCE SHEET. And nOW, With the tOol 
of a thoroughgoing isomorphism in our hands, we return to our 
balance sheet which we drew up after stating the reasons why, 
when we come to fundamentals, we must choose a physiological 
field rather than the behavioural environment as our fundamental 
category. We find, then, that we have lost none of our assets, but 
have succeeded in turmng them to such use that they will meet 
our habihties. We arc no longer losing the advantages gamed by 
the introduction of the behavioural environment, for we construct 
our physiological field in accordance with, and directed by, the 
observed properues of it. Thus we have a good reason for intro- 
ducing and keeping the behavioural environment, even though we 
look ultimately for physiological cxplanauons. Therefore, all the 
hopes raised by the mtroduction of our behavioural environment 
survive in our new system. If physiological processes are processes 
in extension, if they arc molar instead of being molecular, then we 
have escaped the danger of abandomng molar behaviour in favour 
of molecular behaviour. And lasdy, we arc not advocaung pure 
speculation. The opposite is true; we want to use more facts for 
our physiological Aeory than the tradiuonal theory did, not less. 
The brain processes arc terra ino^mta, no doubt about it. Shall 
we as workers in a young saence resign ourselves to this state of 
affairs or shall we not rather try our utmost to improve it? Physio- 
logical theory, as we envisage it, will indeed be much more difiScult 
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than the old conception of telephone wires or railway tracks, but 
it will be just as much more interesung. 

"Brain Mythology." In a very striking passage Kohler has de- 
fended his hypotheses against the criticism that they were purely 
speculauve, mere brain mythology. I translate only a short but 
incisive passage: “In the thud place it has to be said that the argu- 
ment betrays a strange misconception of the actual procedure of 
empirical science. Natural sciences continually advance explanatory 
hypotheses, which cannot be verified by direct observauon at the 
time when they are formed nor for a long time thereafter. Of such 
a kind were Ampere’s theory of magnetism, the kinetic theory of 
gases, the electronic theory, the hypothesis of atomic disintegration 
in the theory of radioacuvity. Some of these assumptions have since 
been verified by direct observauon, or have at least come close to 
such direct verificauon; others are still far removed from it. But 
physics and chemistry would have been condemned to a permanent 
embryonic state had they abstained from such hypotheses; their 
development seems rather hke a conunuous effort steadiily to 
shorten the rest of the way to the verificauon of hypotheses which 
survive this process” (1923, pp. 140 f.). 

AMiED ADVANTAGE OF ISOMORPHISM. Thus we have met point by 
pomt the arguments which appeared on the habihty side of our 
ledger. But we can add three more items to our assets, (i) We have 
gained an insight into the relation of molar and molecular facts. 
When we saw that a psychology built upon molecular facts could 
never hope to solve the most important psychological problems, 
those of ^e historian or the arust, we suggested that a saence built 
on molar facts might find a place for the molecular ones. And our 
expectauon has been fulfilled; for no real molecular fact disappears 
from our system; molecular facts merely cease to be independent 
events, the uue elements of all facts. Instead they appear as local 
events within and detenmned by larger field events. 

(2) Granted, then, that our theory will be a molar theory, never- 
thdess it is a purely physiological theory, even though mental facts, 
facts of direct experience, are used in its construcuon. Does that not 
reveal a materiahstic bias, does it not imply a valuation with regard 
to reahty in which the physical ranks higher than the mental? Is 
this theory not, after all, a posthumous child of materiahsm? Let me 
quote a very impressive paragraph from Wertheimer: “When one 
goes to the root of one’s aversion to materialism and mechanism, 
does one then find the material properties of the elements which 
these systems combine^ Frankly speaking, there are psychological 
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theories and many psychological textbooks which treat consistently 
of elements of consaousness and arc nevertheless more matenahs- 
tic, barren, lackmg in meaning and sigmficance than a livmg tree 
which possibly possesses nothing of consaousness. It cannot matter 
of what material the parades of the umverse consist, what mat- 
ters IS the kind of whole, the significance of the whole” (1925, 
p. 20). 

Thus the alleged matcriahsac bias of our theory disappears. A 
physiological theory which allows to physiological processes more 
than mere summative combmaaon of exataaons is less matenalisuc 
than a psychological theory which allows only sensaaons and bhnd 
associative bonds between them. But we can say even a little more. 
Is our theory really purely physiological? Would it not mean an 
abandonment of fact if it were? For the physiological processes 
which we construct as the correlates of consaousness are known to 
us in the first place through their conscious aspect. To treat them 
as though they were purdy physiological, without this conscious 
aspect, would be to neglect one of their outstanding charactensacs. 
True enough, this consaous side of the processes does not enter 
into our causal explanaaons, but it has to be recognized as a fact 
neverthdess. And that leads to the condusion that it is of the warp 
and woof of certain events in nature that they “reveal themselves,” 
that they are accompamed by consciousness. Why they are so, and 
what special characteristics a process must have in order to be so, 
these are quesuons that caimot now be answered, and perhaps may 
never be. But if we accept our conclusion, consciousness can no 
longer be regarded as a mere epiphenomenon, a mere luxury, 
which might just as well be absent. For in an aspect which we do not 
know, these processes would be different, were they not accom- 
panied by consaousness. 

(3) And this leads us to our last point. What about the consaous- 
ness of animals^ That the behaviour of animals is molar and not 
molecular is a fact. Animal and human behaviour belong together; 
they are not totally different. On the other hand, we can never ob- 
serve their behavioural environment, their consciousness. But the 
same is true with regard to any behavioural environment except our 
own. Direcdy, I can only know my own consaousness, you yours, 
yet nobody thinks of daiming a unique position for himself in 
the universe. Therefore the assumption of animal consaousness is 
nothing essenaally new. However, if we do assume it, we are still 
faced with the problem, when shall we attribute consciousness to 
animals, when not? Is there, e.g., a definite point in the phylo- 



66 THE TASK OF PSYCHOLOGY 

genetic series where consciousness emerges? If so, where is it? Is an 
amoeba consaous? If not, a crab, a spider, a fish, a chick, a cat, a 
monkey, an anthropoid ape? Let us frankly admit that there is 
no answer to this question. Since we do not know what properues 
make a physiologi^ process the correlate of a conscious one, we 
have absolutely no criterion by which we can decide with certamty 
whether any behaviour is conscious behaviour or not. All attempts 
to establish such criteria have begged the quesuon by assuming 
a necessary relation between certain types of behaviour and con- 
sciousness.” But m our system this whole problem is of no im- 
portance. Have we not learned from Wertheimer that there are 
much more essential characteristics of behaviour than whether it is 
conscious or merely physiological? Molar behaviour will be a field 
process; by studying the behaviour we can draw conclusions with 
regard to the field in which it occurs; we can make molar physio- 
logical theories. Because of our isomorphism we can even go a step 
further; we can describe this field in b^avioural rather than physio- 
logical terms. This is very useful, because we have a behavioural 
terminology for such field descriptions, but not a physiological one. 
When I said previously that a chimpanzee used a “stool,” I em- 
ployed behavioural terminology. How could I, at the present state 
of science, have used a physiological one? And yet I need not 
mean more by this terminology than a dcscripuon of the physio- 
logical field, leaving it enurely outside the scope of science, whether 
a behavioural field corresponded to it or not. Thus we are even 
less anthropomorphic than we appeared in our last discussion of 
the problem. There we claimed that the assumption of a behavioural 
environment was not anthropomorphism; now we are willing to 
give up even the behaviourd environment, substituting for it a 
physiological field, the properties of which can best be described 
in behavioural terms. Thus the issue between us and the behaviour- 
ists with regard to animal psychology is not conscious behaviour vs. 
purely physiological behaviour, but physiological behaviour of the 
field type vs. p%siological behaviour of the mechanical connection 
type. This issue can and must be decided on the plane of pure 
sdcnce, and the decision cannot fail to affect the wider issues which 
distinguish gestalt theory and behaviourism. 

One last remark in this connection: we said that physiological 
processes that are accompamed by consciousness must in some un- 
known! aspect differ from physiological processes which have no 
such accompaniment. We must add that in other relevant aspects 

> Compare my ducuuion of this problem (1928), pp. 13 f. 
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they must be ahke. For they are all field processes. Our whole solu- 
tion of the mind-body problem would help us nought if we re- 
stricted the field concept to conscious physiological processes. But 
we do not. We view these as part events m a much wider field 
event and thereby avoid the argument against the behavioural field 
as a fundamental category which we have termed the insufficiency of 
the behavioural field. I^t us introduce for future use the term 
“psychophysical field,” indicating by this term both its physiological 
nature and its relation to direct experience. 

THE TASK OF OUR PSYCHOLOGY 

And now we can formulate the task of our psychology: it is 
the study of behaviour in its causal connection with the psycho- 
physical field. This general programme must be made more con- 
crete. Anuapaung, we can say that the psychophysical field is or- 
gamzed. First of all it shows the polarity of the Ego and the en- 
vironment, and secondly each of these two polar parts has its own 
structure. Thus the environment is neither a mosaic of sensations 
nor a “blooming, buzzing confusion,” nor a blurred and vague total 
umt; rather does it consist of a definite number of separate ob)ects 
and events, which, as separate objects and events, are products of 
orgamzauon. Likewise, the Ego is neither a point nor a sum or 
mosaic of drives or insuncts. To describe it adequately we shall 
have to introduce the concept of personality with all its enormous 
complexity. Therefore if we want to study behaviour as an event 
in the psychophysical field, we must take the following steps: 

(1) We must study the organization of the environmental field, 
and that means (a) we must find out the forces which organize it 
into separate objects and events, (b) the forces which exist between 
these different objects and events; and (c) how these forces produce 
the environmental field as we know it in our behavioural environ- 
ment. 

(2) We must investigate how such forces can influence move- 
ments of the body. 

(3) We must study the Ego as one of the main field parts. 

(4) We must show that the forces which connect the Ego with 
the other field parts are of the same nature as those between differ- 
ent parts of the environmental field, and how they produce be- 
haviour in all Its forms. 

(5) We must not forget that our psychophysical field exists withm 
a red organism which in its turn exists m a geographical environ- 
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meat. In this way the quesuons of true cognition and adequate or 
adapted behaviour will also enter our programme. 

Points (3) and (4) are the nucleus of a theory of behaviour; (i) 
and (2) are necessary for their solution. And therefore one cannot 
wonder that the two problems (3) and (4) have been much less 
studied than others; moreover, experimentation was started within 
the province of our first point, both in psychology in general and in 
gestalt psychology in particular. Therefore the reader must not be 
surprised when we devote more space to our first point than seems 
proportionate m consideration of its importance m the whole 
scheme. The value of theoretical concepts is tested by their apphea- 
tion in actual research. The concepts which we have so far devel- 
oped cannot be understood without a good knowledge of the con- 
crete experimental research work in which they have played the 
leadmg role. But there is another point to remember. In our fifth 
item we have touched upon a fundamental philosophical problem. 
The studies in perception to which my last remarks referred will 
give us valuable clues for the soluuon of this philosophical prob- 
lem. This must be kept in mind if perspecuve is not to be lost. 
There will be many experiments, which, though they appear neat 
and mgenious enough, will seem trivial when seen by themselves. 
Why such experiments? What can they contribute to a real knowl- 
edge of behaviour? The answer is that they serve as demonstrations 
of general principles; they are not meant to be of great sigmficance 
in their own right 
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As the first step which our field psychology had to take we an- 
nounced an investigation of the environmental field. The organiza- 
tion of this field depends evidently upon the geographical environ- 
ment which can affect the sense organs of the animal. Therefore in 
discussing this problem we shall have to investigate the relationship 
between the geographical environment and the environmental field. 
But before we atuck this problem we must become better ac- 
quainted with this field in order to understand the full scope of our 
investigation. 


THE ENVIRONMENTAL HELD 

It is clear that at the outset, at least, we cannot describe this field 
in physiological terms, for the physiological field is a construct neces- 
sitated by our demands for an explanatory theory; but it is not an 
observed fact. If we want to start with facts we must fall back on 
our behavioural environment, fully aware that the behavioural en- 
vironment IS at best the counterpart of only a fracuon of the total 
active environmental field. 

What, then, do we find in our behavioural surrounding? It 
presents us with a motley of data, the systematization of which 
would prove a difficult problem indeed. We shall not attempt it, 
confining ourselves to an enumeradon of a variety of different Lnds 
of objects in our behavioural environment. There are things like 
stones and sticks and man-made thmgs, hke tables and dishes, houses 
and churches, books and pictures; there are people, animals, plants 
and ghosts; there are mountains, rivers, and oceans, but also douds 
69 
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and fog, air, Lght and darkness, the sun, the moon and the stars, 
heat and cold, noises, tones and words, motions, forces and waves. 
This is hardly less heterogeneous than the cabbages and kings in 
Ahee’s world, and it cannot claim to be a complete list. But it seems 
enough for a beginning. 

Tli^gs and Not-things. If one tried to bring some order into this 
medley, one would probably begin by distmguishing things and not- 
things, and among the former the livmg and the dead; among the 
dead, things made by man and things natural. Of course one must 
not forget that m making this order one should stay within the con- 
fines of the behavioural environment as one finds it, and that one 
must not use any indirect knowledge about it. Thus I have included 
ghosts as part of the behavioural world, although I know quite as 
well as anyone that ghosts do not exist, the spiritualists’ contenuon 
to the contrary notwithstanding. And when we approach our ma- 
terial m this naive way we shall find our classification much less 
sausfactory. For quite frequendy we shall be in doubt whether one 
of our data is to ^ counted as a thing or not, or as a live or a dead 
dung. Are clouds things? If yes, is fog, air, hght, cold? If clouds are 
things, they are surely things different in kind from stones and 
sticks, and the twinkling stars are again different. Air ? The breath, 
the “pneuma,” the “spirit” has dung-hke quahties; did not God 
create Adam by imparting the breath of life to the dust of the 
ground I And docs not the meaning of the word spirit indicate 
that it referred originally to a substance, a thing of finer texture? 
A fog which we sec creeping up a mountain valley has a thing-like 
quahty similar to that of clouds, but a fog which makes our ocean 
finer reduce speed and sound its piercing horn is not thing-like at 
all, as litde as the mist from which we emerge when we climb a 
mountain. Light when it travels through the night as in the beam 
from a hghthousc is thmg-likc, or when it spreads across the sky 
at dawn. But the light here in this room is m no way a thing 
by Itself; here is the same difference as between the air that sur- 
rounds us as opposed to the breath. Darkness may be a thing when 
storm-swept clouds cast a gloom over the land, or when we pause 
before entering a dark cavern. The same is true of heat and cold. 
We feel the cold drifung into our rooms — even though we know 
that it is cold air that is coming. 

The river is a thing and yet old Heraclitus already said that we 
cannot bathe twice in the same river, only to be outdone by his 
pupil Cratylus, who demed that we can do it even once, for while 
we enter the water the water has already passed and is passing all 
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the time. And yet we call a river a thing, or if we do not do it 
exphcitly, we treat it as a thing. 

Are words things? They seem completely un-thing-hke, and yet, 
why do we write d — d, why do we speak of the dickens when we 
mean the devil? And the peal of thunder, has it not the character 
of a thing, threatemng and awe-inspiring as it is? So noises and 
words may be thmgs, but they need not- There remain the waves, 
the motions, and the forces. A wave certainly may have thing- 
character; the waves that send us sprawling on the beach or toss our 
ship about are mighty things indeed, and yet the argument of 
Herachtus apphes to the wave as much as to the river. Lastly, what 
about mouons and forces? Even they may assume thing-hke quali- 
ties: when two billiard balls cannon, do we not see the motion 
of the one pass into the other; does not motion in such examples 
have a character akin to the thing-quahty of fluids? And even force 
may be experienced as something thing-like, to be sure not the 
force of the physiasts, but something in our behavioural environ- 
ment which we can name no better than force. The “potency” of a 
drug appears to the naive person as something within the drug; we 
feel the force of the wind, a perfectly good description, not a meta- 
phor, and what we feel is of the essence of things. 

Now it cannot be the purpose of this argument to claim that 
every part of our behavioural environment is a thing. The very 
opposite IS true; we must disunguish between things and not- 
things, but this distinction is not permanent in the sense that 
the same real objects will always appear cither as things or as not- 
things. On the contrary, we have shown many objects which may 
be thing-like or not according to circumstances. But the fact that 
almost anythmg may at one time or another assume the thing- 
character reveals a significant feature of our behavioural environ- 
ment: the parts of this environment must possess a strong tendency 
towards thmg-ness, or, expressed without the precarious word 
tendency, qua part of our environmental field almost anything may 
acquire the character of thing-ncss. 

However, the term “thing” seems to have lost its meaning. To 
find it again, let us try to discover significant properties of non- 
thing parts of our environment. A dense fog which surrounds us 
is a good example. Comparing it with a fog drifung up a valley it 
has two distinct characteristics: it has no boundary or shape, and 
it is absolutely static, whereas the drifting fog has shape and mouon. 
And when we compare our fog with a stone we discover still an- 
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Other characteristic: the stone is constant, i.e^ tomorrow it will be 
the same as it is today; not so the fog. 

Thus we may single out three characteristics of things which 
will severally and jointly be consututive of things: shaped bounded- 
ness, dynaimc properties, and consuncy. Joindy these properties are 
manifest in hving things before all others. And thus a thmg in 
which these properties are blended will appear as a living thing, 
even when in re^ty it is dead, e.g., a corpse. One must be an anato- 
mist or an undertaker to regard a human corpse as a thing of the 
same kmd as a table or the fallen trunk of a tree. 

One more word about the dynamic characters of things. It would 
be, descriptively and gencucally, a grave mistake to assign to them 
a secondary role. The terrifymg character of the thunder is its 
outstanding characteristic, its description as a noise of a certain 
intensity and quahty, quite secondary; similarly, a snake is uncanny 
before it is brown or spotted, a human face happy before it is of a 
certain hue and chroma. All these descriptions imply somethmg 
like a force, something that goes beyond the mere static thing and 
affects ourselves. Thus force, which may have the character of a 
thing, is also a property of things, or, otherwise expressed, thing 
and force, substance and causahty, are, as parts of our behavioural 
environment, often not two separate objects but closely interrelated 
aspects of one and the same object. Discursive thought has separated 
what to naive experience is in many cases a unity. 

It is tempung to pursue this argument and to investigate different 
combinauons of our three thing<haracters, to sec how far they 
would exhaust the richness of our behavioural held. But this would 
lead us too far away from our mam problem. Therefore we sum- 
marize: 

The thing category allows us to bring some order into the data 
of our behavioural environment. We have discovered three aspects 
of this category and have seen that things of different l{inds exist 
accordmg to the combination of these aspects, and we have also 
seen that the environment contains not only things, even if we 
use the term in the broadest sense, but also not-thmgs. Particularly 
we find the things within something that is not itself a thing. The 
things do not fill our environment either spaUally or temporally; 
there is something between them and around them. In order to 
have a convenient term for this we shall call it the framework, so 
that, disregarding the great variety of things, we can divide the 
behavioural environment mto things and framework. 
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Qd the Phenomenological Method. Before we continue, a meth- 
odological remark may be in place. One can read many American 
books and articles on psychology without finding any such or sim- 
ilar description, whereas in German works one will meet with them 
quite frequently. This difference is not superfiaal, but reveals a 
thoroughgoing difference in the character of American and German 
work. Americans will call the German psychology speculauve and 
hairsphtting; Germans will call the American branch superficial. 
The Americans are jusufied, when they find an author introducing 
such desenpuons, refimng them, playing with them, without really 
doing anything to them. The Germans are right, because American 
psychology all too often makes no attempt to look naively, without 
bias, at the facts of direct experience, with the result that American 
experiments quite often are futile. In reahty experimenting and 
observing must go hand in hand. A good desenpuon of a phe- 
nomenon may by itself rule out a number of theories and indicate 
definite features which a true theory must possess. We call this 
kmd of observation “phenomenology,” a word which has several 
other meanings which must not be confused with ours. For us phe- 
nomenology means as naive and full a description of direct experi- 
ence as possible. In America the word “introspection” is the only 
one used for what we mean, but this word has also a very different 
meaning in that it refers to a special kind of such description, 
namely, the one which analyzes direct experience into sensauons or 
attributes, or some other systematic, but not experiential, ulumates. 

I can save myself and my readers the trouble of discussing this 
kind of introspection, since Kohler has done that admirably well in 
the third chapter of his “Gestalt Psychology.” This kind of introspec- 
tion became unpopular in America because American psychologists 
saw Its barrenness. But in their justified criucism they threw out 
the baby with the bath, substituting pure achievement experiments 
and tending to leave out phenomenology altogether. That phe- 
nomenology is important, however, should appear from the pre- 
ceding discussion. Without describing the environmental field we 
should not know what we had to explain. 

There remains the question how this description is possible, 
what phenomenology as a part of behaviour is. The difficulties in- 
herent in this problem have been frequendy discussed; I may refer 
the reader to two articles of mine in which they are fully treated 
and in which a solution of these difficulues is attempted (1923, 1924)- 
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CAUSAL RELATION BETWEEN GEOGRAPHICAL 
AND BEHAVIOURAL ENVIRONMENT 
The Rdle of Light Waves in Vision. And now let us go one step 
further. We have described the environmental field as it is given; 
now we must ask for the causes that bring it into existence. Then 
it is qmte clear that primanly the environmental field owes its ex- 
istence to the afFecuon of our sense organs. Since most of the de- 
scriptions we gave referred to aspects which were wholly or par- 
tially visual we shall begin with the organ of sight, our two eyes. 
Our eyes are stimulated by light waves which either come directly 
from the hght sources or, more frequently, from physical bodies 
which reflect hght emanating from one or several sources. This 
sumulauon passes through a medium existing between our eyes on 
the one hand and the bodies and light sources on the other, and 
is modified in a certain way by a part of our eyes, the lenses, which 
assume such a curvature as to project what we call a sharp image of 
the objects on our retinae. Since we must take nothing for granted, 
we meet here with a first problem: Why do the lenses react in 
this strange way? What is it that makes them change their cur- 
vature in accordance with the real distance of the objects which are 
to be seen? Deferring the answer to this question to Chapter VIII 
(p. 31 1 ) we point out merely that if the lenses did not behave 
in this way, the objects would not be seen. As F. Heider has pointed 
out (p. 146) : hold a photographic plate opposite an object, and ex- 
pose it for the time necessary for the photochemical effect to take 
place, then the plate, when developed, will be virtually a umform 
grey; there will be in no sense a picture of the object on the plate. 
If you want a picture you must have the plate in a camera that is 
well focussed. But even if you have taken a regular picture, what is 
on your developed plate? A piaure? Yes and no; yes, when you 
mclude the person who looks at the plate in the situauon, but no, if 
you consider the plate by itself. On this plate you have a great 
number of particles which, before the plate was developed and 
fixed, were sensitive to hght and were affected according to the 
intensity of the light which struck them. The weaker the hght, 
the more easily will they be removed by the developer, so that on 
the developed plate you have a layer of material of a thickness 
varying from pomt to point and depending on the amount of 
light which fell on each point at the time of exposure. Smee this 
layer is composed of a fimte number of separate particles, each of 
which is affected as a whole, the fineness of detail which your 
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plate shows will depend on the fineness of its grain, i.e^ the num- 
ber of particles per unit area. But, however fine its grain, the de- 
veloped plate can be adequately described if you divide it up into 
small areas and measure the thickness of the layer in each of these 
areas. A complete table of these thicknesses would be a complete 
description of the developed plate. There is no picture on it, if we 
mean by picture more than this complete table. Break off a corner 
of your plate, rub off a part of the photographic layer, the rest will 
remain as it was before, each point havmg its characteristics inde- 
pendently of all the others. 

The “Picture” on the Retina. And now let us go back to our 
eyes. When they have focussed on an object, a snake, a cloud, a 
smiling infant, a book, what is on the reunae? Pictures of these 
objects? Yes, only when we mean by a picture just such a table as 
we have described in the case of the photographic plate; only in- 
stead of the individual pamcles we have to list the sensitive ele- 
ments of the retinae, the cones and rods, and instead of the 
thickness of the layer the Xtnd and amount of stimulation which 
each of these elementary receptors receives. But apart from this 
difference the immediate cause of our vision of any obj'ect is j’ust 
such a mosaic of stimulation as that of the photographic plate. 
And that raises at once the problem: how the enormous richness 
and variety of our visual behavioural environment can be aroused 
by such a mere mosaic of light and shade and colour. I think, when 
formulated in these terms, the problem must appear thrilling by 
the very paradox which it seems to involve. How can such rich 
effects arise out of such poor causes, for clearly the “dimensions” 
of our environmental field are far more numerous than those of the 
mosaic of the sumulauon^ 

Other Senses. The situation remains essentially the same if we 
include the other sense organs in our survey. Vibratory processes dis- 
tributed in time affect our ears; we hear the ratthng of an old Ford 
in the traffic noise, the song of a mghungale, the lecture of a pro- 
fessor, and the intertwined voices of a fugue played on the piano. 
In touch we have spatially and temporally distributed contacts be- 
tween objects and our skin, and we “feel” hard and soft, dry and 
clammy, round and pointed objects. 

WHY DO THINGS LOOK AS THEY DO.? 

And now we can take up the functional problem as to the rela- 
tionship between the geographical and the behavioural environ- 
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ment. Concentrating on the world o£ sight wc can formulate our 
problem thus: JVAy do things looh^ as they do? 

Two Aspects of This Question. This question has two aspects. 
Taken literally it refers to the things in our behavioural environ- 
ment quite regardless of their being “veridical,” i.c., leadmg us to 
reasonable actions, to adapted behaviour. In this first sense, then, the 
problem would apply to a world of pure illusion as well as to a 
reahstic world. Illusory perceptions fall under it in the same way 
as non-illusory ones. If our world were such that all appearances 
were deceptive, the solution of this problem would have to be the 
same as it is now. If a pencil which we picked up for taking notes 
behaved like a snake, a bar of iron which we grasped turned out 
to be a ball of wax, a stone on which we stepped jumped at us hke 
a wolf, and so on, still we would have to ask the question: Why 
does the pencil look like a pencil, the iron bar like a bar, the stone 
like a stone? But in reahty our world is, fortunately, not such a 
burlesque nightmare; as a rule, things are what they look hke, or 
otherwise expressed, their looks tell us what to do with them, al- 
though as a previous discussion of an optical illusion has shown, 
perception may be dccepuve (see p. 33). And thus arises the second 
aspect of our quesuon: Why is it that our behaviour, directed as 
it IS by the objects in the behavioural environment, is, as a rule, also 
adapted to the objects in the geographical environment? This is a 
new quesuon, falling under the fifth point of our programme (see p. 
67-8). It IS important not to confuse these two aspects of our general 
quesuon, not to mtroduce facts which belong to the second aspect 
into our soluuon of the first. An example will make clear what I 
mean by this last warmng. Wc shall later on raise the quesuon: 
Why to the spectator does this aaor on the stage loo\ furious or 
embarrassed or gricf-stnckcn? and in answermg this quesuon we 
must not introduce our knowledge of what he feels, whether he 
actually experiences the emouons of his part or whether he re- 
mains detached or full of glee. Only when we have answered our 
quesuon can wc turn to this second fact and try to explam why 
in this case our pcrccpuon was possibly illusory. That means the 
second, the cogmtive, aspect of pcrccpuon can only be treated after 
we have exhausted the first, the quaditauvc aspect. 

THE FIRST ANSWER 

Why, then, do things look as they do? We shall systematically 
take up various answers that may be given to this quesuon, al- 
though they have been imphatly routed in our previous discussion. 
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A first answer would be: things look as they look because they are 
what they are. 

Although this answer seems banal, it is not only utterly inade- 
quate, but in many cases hterally wrong. Let us single out a few 
aspects of behavioural things and compare them with the real ones. 
The pen with which I am writmg is a unit in my behavioural en- 
vironment and so is the real pen in the geographical. So far, so 
good. But if our proposiuon were true, to be a real umt would be a 
necessary and sufficient condition for a thing to be also a behavioural 
umt. But it is easy to show that it is neither necessary nor sufficient. 
If it were a necessary condition, it would mean: to every umt in 
my behavioural field there corresponds a unit in the geographical 
environment; for if behavioural units could exist without 
corresponding geographical ones, then the existence of the \ 
latter would no longer be necessary for the existence of the ‘ ‘ ' 
former. Nothing, however, is easier to point out than be- ■ 
havioural umts to which no geographical units correspond. Fig. 3 
Look at Fig. 3. In your behavioural field it is a unit, a cross; 
in reahty, in the geographical environment, there is no cross, there 
are just deven dots in a certain geometrical arrangement, but there 
IS no connection between them diat could make them a unit. This 
is, of course, true of all pictures, equally true of the stellar constel- 
lations like Charles’s Warn, a case which Kohler has chosen as an 
illustrauon of this point. 

If the visible existence of real units were the suffictent condition 
for the appearance of a behavioural umt it would mean that when- 
ever our eyes were directed on a physical unit we should perceive 
a behavioural one. But this is not true cither. Certainly, in most 
cases, this correspondence exists, but there are exceptions. As a 
matter of fact, it is possible to interfere with the real umts in such 
a way that they will no longer look hke units, an effect which we 
try to produce when we want to conceal certain well-known objects. 
If a gun is covered with paint in such a way that one part of it 
will “fuse” with the bole of a tree, another with the leaves, a third 
with the ground, then the beholder will no longer see a umt, the 
gun, but a multipliaty of much less important objects. Camouflage 
was an art well developed during the war, when even big ships 
were destroyed as real umts in the behavioural world of the scout- 
ing enemy. Thus existence of a real umty is neither the necessary 
nor the sufficient cause of behavioural umty. 

If we choose size as the aspect in which we should find corre- 
spondence we see at once that no direct relation between real and 
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apparent size can exist, for the moon looks large on the horizon 
and small on the zemtb. 

And even for the aspect of motion it is easy to prove that the 
existence, withm the field of vision, of real mouon is neither a 
necessary nor a su£aent condition for the perception of mouon. 
It IS not a necessary condiuon, for we can sec moUon when no real 
motion occurs, as on the uncmatographic screen, but neither is it 
suffiacnt, for apart from the fact that too slow and too fast real 
motions produce no percepuon of motion, there arc many cases 
where the apparendy moving object is really at rest, as the moon 
that seems to float through the clouds. 

We forbear discussmg other aspects because our material is suflS- 
cient to prove the first answer to our quesuon wrong. That things 
are what they are does not explain why they look as they look. 

Conscqnences Implied in the First Amwcr. Before we discuss an- 
other answer to our question we may for a moment consider what 
It would mean if the first answer were right. If thmgs looked as 
they do because they are what they are, then the rclauon between 
the behavioural and the geographical environment would be simple 
indeed. Then for all pracucal purposes we could subsutute the 
latter for the former. Conversely, since we know that the answer 
IS wrong, we must guard against this confusion, which is not as 
easily avoided as one might think. To show how a disregard of 
our warmng has influenced psychological theory, we will formulate 
our conclusion in sull another manner. If things looked as they 
do because they are what they arc, then percepuon would not con- 
tain in Its very make-up a cogmuve problem. Percepuon would, 
barring certain unusual condiuons, be cogmuve of the geographical 
environment A cogmuve problem might arise in the field of gen- 
erahzed thought, but as long as we remamed in the field of direct 
perception we ought to be face to face with objecuve reality. The 
proposition, included in many philosophical systems, that the senses 
cannot lie, is a special form of this more general idea. To be sure, 
the existence of special cases where percepuon was dcccpuve was 
generally adnutted. But these cases were treated as cxcepuons to the 
general rule, and for this reason the soK:alled geomcuic optical 
illusions received so much attention in the devdopment of psy- 
chology. And when one reads the older hterature on the subject, and 
some of the recent too, one will find cxplanauons of this kind: if 
of two equal lines, one looks longer than the other, then we must 
look for special conditions which mislead our judgment about the 
relative length of these hncs. Remove these distracung circum- 
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stances and the judgment will be correct, the normal state o£ aifairs, 
in which the behavioural world corresponds to the geographical one, 
ivill be re-estabhshed. That is to say, illusory perceptions were not 
accorded the same rank as non-illusory ones; they presented a spe- 
cial problem, whereas the normal appearance presented no problem 
at all. This disunction between two kinds of percepuon, normal 
and illusory, disappears as a psychological distinction as soon as one 
becomes thoroughly aware of the fallacy which it imphes, much 
as It may remain as an epistemological ^sanction. For each thin g 
we have to ask the same quesuon, “Why does it look as it does?” 
whether it looks “right” or “wrong.” 

Two Meanings of the Term Stimulus. These last considerations 
ought to have shown that our refutation of the first answer is not so 
hanal as might have been thought. At the start it might well have 
been argued. How can the first answer be right, when the geograph- 
ical things arc not in direct contact with the orgamsm ? When I sec 
a table, this table qua table docs not affect my senses at all; they 
are affected by processes which have their origin m the sun or an 
artifiaal source of light, and which arc only modified by the table 
before they excite the rods and cones m our retinae. Therefore, these 
processes, the light waves, and not the geographical objects, arc the 
direct causes of our perceptions, and consequently we cannot expect 
a very close rclauonship between behavioural and geographical 
thmgs. For the hght waves do not depend only upon the things 
qua things, but also upon the nature of the source of hght (which 
only in ^e case of self-luminous bodies belongs to them as their 
own property) and on the posmon of the things vnth regard to 
our own bodies. This last relation is regulated by the laws of per- 
spective, the first by laws of light absorption and reflection. But per- 
spective, light absorpuon, and reflection remain outside our organ- 
isms. The retinae receive a pattern of excitations, and it can make 
no difference to the retinae bow these excitations have been pro- 
duced. If, without a table and even without hght (for instance, by 
electrical stimulation of the rods and cones), we could produce the 
same pattern of excitation with the same curvature of the lenses 
which IS ordinarily produced on our retinae when we fixate a table, 
then the person on whose retinae these exatauons were produced 
should and would see a table. This leads us to introduce a new ter- 
minological distinction. The causes of the exatations of our sense 
organs are called sumuli. We see now that this word has two dif- 
ferent meanings which must be clearly disunguished from each 
other: on the one hand the table in the geographical environment 
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can be called a stimulus for our perception of a table; on the other 
hand the excitations to which the hght rays coming from the table 
give rise are called the stimuh for our perception. Let us call the 
first the distant stimulus, the second the proximal stimuh. Then we 
can say that our question why thmgs look as they do must find its 
answer not m terms of the distant, but of the proximal, stimuh. 
By a neglect of this difference real problems have been overlooked, 
and explanations proffered which are no explanations at all. We 
shall see this presently in detail, but we can point out here how the 
confusion of distant and proximal sumuh can have such a fatal 
effect on psychological theory. The danger of this confusion lies 
in the fact diat for each distant stimulus there exists a pracdcally 
infinite number of proximal stimuli; thus, the “same stimulus” in 
the distant sense may not be the same sumulus in the proximal 
sense; as a matter of fact it very seldom is. Thus the sameness of the 
former conceals a difference of the latter, and all arguments based 
on identical stimulauon are spurious if they refer to idenuty of 
the distant stimulus only. 

THE SECOND ANSWER 

The introduction of our term proximal stimulus has, however, 
given us a clue to the second answer to our quesuon: things look 
as they do because the proximal stimuh are what they are. Now in 
its broadest interpretation this proposition is certainly true, but the 
interpretation usually given to it is disunctly hmited and therefore 
false. In the widest interpretation our proposmon means no more 
than this: any change in the proximal stimulation will, provided 
it be not too small, produce some change in the look of things, but 
what kjnd of change in the behavioural world will follow upon a 
change in the proximal stimulation cannot be derived from our 
proposition; whereas in the narrower interpretauon the proposition 
also contams imphatly a statement about the kind of this change. 
Two objects project retmal images of chfferent size on our retinae 
and appear to be at the same distance. Then the one which corre- 
sponds to the larger retmal image will look larger. We see two 
adjacent surfaces at an equal chstance in front of us, the one looks a 
hghter, the other a darker, grey; then the retinal image correspond- 
ing to the former will contain more light than that of the latter. 
From these examples two conclusions might be drawn: the larger 
the retinal image, the larger the perceived object, and the greater 
the intensity of the image the more white will the object look; con- 
sequendy when I change the sumulus corresponding to one object 
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by making it smaller, the object should look smaUer too, and if I 
reduce the intensity of stimulation the object should look blacker. 
These conclusions which have been actually accepted as axioms of 
sense psychology will seem very plausible. But neither do they 
follow from our examples, nor are they true. They do not follow 
from our examples because they only take in a part of the condi- 
uons of these examples and they arc conunually contradicted by the 
facts. Look at a white surface and then reduce the illummauon of 
this surface; for a long ume the surface will remain white, and only 
when you have reduced your illummation to a very low point will 
It become greyish. As a matter of fact a surface which still looks 
white under a low illumination may send much less hght mto our 
eyes than a black surface in good illumination. Disregard for the 
moment such plausible explanations as that when the hght is de- 
creased the pupil dilates so as to allow more of the incoming hght 
to fall on our rcunac, and that simultaneously the sensiuvity of our 
retinae increases so as to make the effect of hght greater. As we shall 
see later, both these factors, which are admittedly real, have been 
ruled out as sufficient explanations of our effect, so for simphcity’s 
sake we neglect them altogether in our present discussion. Have we 
then shown that a change in the sumulus, in our case a diminution 
of hght, has no effect at all on the look of things? If we had, we 
should have contradicted our general interpretauon of the proposi- 
tion: things look as they do because the proximal sumuh arc what 
they are, an interpretauon which we have accepted. But we have 
shown no such thing; we have only shown that the parucular effect 
which would follow from the narrower interpreution of our proposi- 
tion has failed to materialize. But there is an effect notwithstandmg. 
For when the lUuminauon is reduced, we become aware of a dar1{- 
entng of the room. Comparing this case with our former example 
we see that a change in the intensity of the rcdnal image may have 
at least two different effects: it may make the particular object 
look whiter or blacker, or it may make the whole room appear 
brighter or darker. 

And the same is true of our other example. Look at the moon, 
pamcularly when it is at the horizon, and compare its size with 
that of a shiUmg held at arm’s length. You will find the moon 
looking very much larger, whereas the retinal image of the shilling 
IS larger than that of the moon. At the same time you see the moon 
at a much greater distance. Therefore decrease in size of a retinal 
image may either produce a sh rinking or a receding of the corre- 
sponding object in the behavioural environment. 
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Two old experiments confirm this conclusion. In both, the ob- 
server looks monocularly at a screen with a circular hole in it. At 
some distance behind the screen there is a well illuminated homo- 
geneous white wall part of which is visible through the hole. In 
the first experiment (Wundt, II) a taut verucal black thread be- 
tween the screen and the wall passes through the centre of the 
circle exposed by the hole. This ^ead is attached to stands which 
can be moved backwards and forwards in a sagittal hne from the 
observer in such a way that the thread, whatever its distance from 
the hole, divides the circle into equal halves, the stands being in- 
visible behmd the screen. A movement of the thread has then no 
other efiect than an increase or decrease of the width of its retmal 
image, apart from a possible blurring due to insufficient accommoda- 
tion. Under these conditions the observer sees, as a rule, a sagittal 
motion of a thread with constant thickness, and not an increase or 
decrease of the thickness of an immovable thread. In the second 
experiment there is no thread at all, and the room is totally dark 
so that the hght circular hole is the only visible object in it. The 
variable is this time the opemng of the hole itself which is made 
by an iris diaphragm which can be opened or closed. The retmal 
conditions are still simpler than in the first case, the retinal area on 
which the hght falls increasing or decreasing. Accompanying these 
retinal changes the observers see either a forward or backward move- 
ment of the hght circle, or its expansion or contracuon, or finally 
a joint effect m which expansion and approach, contracuon and 
recession, are combined. 

We can now present our argument in a more generahzcd form. If 
the answer: thmgs look as they do because the proximal stimuh arc 
what they are, were true m the narrower sense, two propositions 
should hold, (i) Changes in the proximal stimulation unaccom- 
panied by changes of the distant stimulus-object should produce 
correspondmg changes in the loo\s of the behavioural object, and 
(2) any change in the distant object which produces no effect in 
the proximal sumulation should leave the looks of the behavioural 
object xmehanged. 

That (i) is not true follows from the example we have discussed. 
A white surface conunucs to look white, a black one black even 
when the proximal stimulation to which they give rise varies over 
a very wide range; my pencil looks no bigger when I hold it in my 
hand than when it is at the other end of my desk, when its rcdnal 
image may be less than half the size of the image of the pcndl in 
my hand; the scat of a chaii looks rectangular, although its rednal 
image will be rectangular in a ncghgibly small number of occasions 
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only. In other words the behavioural things are conservative; they 
do not change with every change of the proximal s timula tion by 
which they are produced. The constancy of real things is to a great 
extent preserved m the constancy of the phenomenal things despite 
variations in their proximal stimuh. 

Relation of the Two Answers. When we compare this argument 
with the one given in our discussion of the first answer which ex- 
plained the look of behavioural things by the nature of the real 
thmgs, we are struck with a somewhat curious relation between 
the two answers: According to the first the correspondence between 
real and behavioural things should have been much better than it 
really is, and according to the second it should be much worse. 

Rotation of Second Answer Continued. Let us now turn to 
the second point. It is quite true that changes of the distant stimuli 
unaccompanied by any change m the proximal stimulation can have 
no effect on the look of things. Thus a third variant of the experi- 
ment just described has been introduced (HiUebrand). The hole m 
the screen is constant, and behind it is a movable black surface 
with a very sharp and smooth straight edge which cuts through the 
centre of the visible circle just as the thread did in the first modifica- 
tion. Howsoever this surface is moved backwards and forwards, the 
observer will sec a semicircle bounded by a sharp contour, and in 
this case, much more frequently, motion of the surface will remain 
entirely unnoticed, in accordance with the fact that, again apart 
from possible blurring of the edge due to inaccurate accommoda- 
tion, the proximal sumulation remains unaltered by the process of 
moving the surface. 

And yet the proposition of our point (2) does not tell us the 
whole truth, because its conversion is no longer true. The conversion 
of our proposition (2) would be: no change can 
occur in the looks of things without correspond- |l|||l|lljliUKI)|||||j 
mg changes m the proximal stimuli. But this is 
not true. Fig. 4 will not preserve its appearance ||| 
when you continue to look at it; if you see at 
first a black cross on white, you will later see a jjjj || 
white cross on black, and these two phases will lllillllllllllllHIIIIIl 
alternate. Puzzle pictures, reversible perspecuves, Fig. 4 

demonstrate the same fact, and so docs the experi- 
ment with the iris diaphragm described above in which the ob- 
server may at one time see a displacement, at another time a change 
of the size of the hole. From this we must draw the conclusion that 
the looks of things cannot alone depend upon the proximal stimu- 
lation, even if this dependence is considered in the broadest sense. 
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but also upon sets of other conditions which must he within the 
real organism. 

Finally, many of the arguments used to disprove the ftrst answer 
apply equally well to the second. Since the mosaic of proximal 
stimulauon possesses no umty, the umty within our behavioural 
world cannot be explamed by a corresponding umty in the proximal 
sumulanon. And the argument derived from the anema applies to 
proximal stimulation as well as to distant, so that, in this respect, 
the second answer is in the same boat with the first. 

Reasons for the Survival of the Second Answer. It may seem 
strange that the view according to which there is a pomt-to-pomt 
correspondence between proximal sumulanon and the look of things 
should have survived the evidence which we have presented and 
which IS not at all new. But it is not difficult to explain the tenacity 
of this view which has by no means disappeared from present-day 
psychology. Two general features of tradiUonal psychologies 
thought mutually supported each other to keep it alive. The first 
is connected with the old physiological hypotheses about consaous 
phenomena which were discussed in the second chapter. It may be 
presented hke this: the simplest experiments reveal that under stand- 
ard conditions whiteness depends upon intensity of light, and ap- 
parent size on the size of the reunal image. If under other less 
simple conditions other correlauons seem to obtain, these cannot be 
true correlauons in the same sense in which our first are. For how 
should It be possible that one and the same nerve fibre should react 
once in one way, the next ume in another way, when it receives the 
same sumulanon in the two cases? The physiological hypotheses 
had no place for such a change (Stumpf, 1890, p. 10). 

Conent Theory a Combinatiott of the Two First Answers; Sen- 
sation and Perception. Suongly entrenched as the physiological hy- 
potheses were, this theory could hardly have survived the dammng 
evidence of the facts without the second general feature mentioned 
above. The damning evidence consists in the fact that the things 
do not look as they ought to on the ground of pure proximal sum- 
ulation, and they differ from such an expectaUon by lookmg more 
like the distant stimuli, like the things with which we have real 
deahngs. Therefore it was assumed that the real properues of thmgs, 
that the dutant stimuli, have somethmg to do with the looks of 
things after all. The answer, that things look as they do because 
the proximal sumulauon is what it is, had to be supplemented by 
the first answer, viz., that the fact that things are what they are 
must be included also in a final explanauon. Current theory was. 
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in this way, a sort of combinauon of our two answers, in which 
the second answer accounted for the immediate effect, the first for 
a secondary one. For according to this way of thinking, m deahng 
with things we acquire experience about them, and this experience 
enters our whole percepuon. Thus, according to this view, we must 
really distingmsh between two kinds of behavioural fields, a prunary 
and a secondary one, the field of sensations and the field of percep- 
tions. The original primary field, the field of sensations, corre- 
sponded completely to the proximal sumuh — there was only one 
notable excepaon which we shall discuss later — ^for this primary 
field the answer that it looked as it did because the proximal stimuli 
were what they were, was true in a very narrow sense. But expe- 
rience has changed this primary field and has subsututed for it the 
secondary by virtue of the numberless experiences which we have 
had. 

The Network of Traditionai. Hypotheses. Let us see how this 
theory worked Not so very long ago, in 1920, Jaensch explained 
Wundt’s experiment of the approaching and receding thread whose 
mouon we perceive, in the following manner: “In the case of the 
thread, judgment can rest only upon a change in the magnitude of 
the retinal dimensions which accompanies the alteration of the 
thread’s distance, and although this change is too small to be di- 
rectly noticed as a change of magmtud^ still it must determine the 
judgment of distance.” Several features of this explanation are 
worth noung. First it distinguishes between effects which can be 
directly noticed — even if they are not noticed at the time — ^viz, the 
change of the apparent thickness of the thread corresponding to a 
change of breadth in the rcunal image — and judgments determined 
by such du-cctly noticeable effects — ^viz., the greater or smaller dis- 
tance of the thread. If we express this distinction by saying: the 
increasing thickness of the behavioural thread means, is interpreted 
as, approach, its decreasing thickness as recession, then we see that 
this IS a clcar-cut example of the “mcamng theory” which Kohler 
has discussed with great brilhance m his book. What, so any un- 
biassed person ought to ask, is the reason for distingmshing m 
Wundt’s experiment between a sensory, though unnouced, breadth 
and a judgmental distance? Admittedly, experience presents us only 
with one fact, the change of distance; adnuttedly, because the change 
of breadth is called unnoticed, i.e., unexperienced; neither do we 
experience this movement as a judgment, but as a change of the 
same palpabihty as a change of width which we may experience at 
another time. That this particular change of distance is interpreted 
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by Jacnsch as a judgment is due to the fact that the proximal stim- 
ulation changed m breadth, and therefore implies the relauon be- 
tween proximal stimulation and the behavioural field assumed m 
the second answer. Thus we see the circular nature of this inter- 
pretation: in order to call the experienced change of distance a 
)udgmcnt, Jacnsch must assume tbit a change of breadth in the 
reunal image produces primarily a change of breadth in the per- 
ceived object; but m order to reconcile this assumption with the 
observed facts he must interpret the actual experience of changed 
distance as a judgment. 

Constancy and Interpretation Hypothesis. The general name 
for this assumption is “constancy hypothesis”— to be explained pres- 
ently; we shall call the other the mterpretation hypothesis — ^pre- 
ferring this term to Kohler’s “meamng theory” for no intnnsic 
reasons but merely for the practical one that we use the word 
“meaning,” just as Kohler, in a very different sense and do not 
want to confuse the reader by an avoidable ambiguity. Then we can 
say: the interpretation hypothesis presupposes the constancy hypoth- 
esis, but also the latter the former. At the risk of appearing frivolous 
I will tell a joke which seems to me to give a perfect picture of the 
relation between the two hypotheses. A man and his small son are 
viewmg with great interest an acrobat walking on the tight rope 
and balancmg himself with a long pole. The boy suddenly turns to 
his father and asks: “Father, why doesn’t that man fall?” The 
father rephes: “Don’t you see that he is holding on to the pole?” 
The boy accepts the authority of his parent, but after a while he 
bursts out with a new quesuon: “Father, why doesn’t the pole fall?” 
Whereupon the father rephes: “But don’t you see that the man 
holds it!” 

Non-Noticed Sensations. Kohler, who has shown up this same 
viaous circle (1913), has emphasized what perniaous consequences 
It had for research, a conclusion which is also illustrated by our 
anecdote. But there is another point m Jaensch’s explanation that 
deserves a special comment; the direct sensory experience is, accord- 
ing to him, too small to be noticcdl And yet it is supposed to dctcr- 
mme a judgment. This removes the last vestige of plausibihty from 
this theory. We could at least understand what is meant by a judg- 
ment based on a perceived sensory experience. In the particular case 
under discussion the process would ^en be like this: the observer 
experiences a change in the thickness of the thread; he has learned, 
we do not know how, that often such a change is not a real change 
of the thread but merely due to a change of its position with regard 
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to himself. Therefore he judges that m the present case too the 
thread has moved without changmg its volume. I say that such a 
descripuon would at least have a meaning, even though it must 
appear as a pure construction unsupported by facts which contam 
nothing of such an inferential judgment. But now the change of 
thickness is assumed to be unnouced. Since I cannot judge about 
somethmg I am not aware of, the term judgment must have a 
meanmg diSerent from the ordinary one; in fact it can have no 
definite meamng any more over and above the very general one: 
non-sensory process. But then it will not explain anything. For 
though we can understand how a judgment based upon a sensory 
experience may lead to a certain interpretanon of this experience — 
we see smoke and we judge there must be a fire — we do not under- 
stand how a non-sensory process produces out of an unnoticed 
sensory process a noticed datum which has all the direct character- 
istics of a sensory process and is different from the non-noticed one. 

Furthermore, the assumpuon of the non-noticed sensory experi- 
ence is necessary only because of the constancy hypothesis which 
derives the looks of things from a umversal point-to-point relauon 
with the proximal stimulauon. We have again the man on the tight 
rope and the pole. Without the constancy hypothesis we would not 
assume unnoticed experiences, and without unnoticed experiences 
we could not preserve the constancy hypothesis. 

Why, you may ask, such a long discussion of so palpably bad a 
theory.? My answer is that this theory has more importance than 
one would think. The fathers of our psychology incorporated it con- 
sciously into their systems, and the more systemauc ones among 
them were at great pains to prove it (Stumpf, 1883). True enough 
It received its death blow in an article by Kohler (1913), but the 
passage which I have chosen for my discussion appeared seven years 
later, a sign of the tenacity of this way of thinking. I doubt whether 
at the present moment one would find a psychologist who would 
defend it exphcitly, but that is not equivalent to saying that it has 
disappeared. The contrary is true. All appheations of the interpreta- 
tion theory contain it in some form or other. Therefore it will be 
advisable to eliminate it from our future discussion by disproving 
the interpretation theory with its distinction of original sensations 
and centrally modified perceptions. Our evidence will be experi- 
mental, for experiments have shown that the experience or interpre- 
tation theory explains in some cases too little, in others too much. 

Special RkpuTAnoN of the Interpretation Theory. It Explains 
Too Little. Let us return to the constancy of size. We saw that 
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diminution of the retinal image instead of produemg a shrinkage 
of the seen object may arouse the perception of its recession with 
conservauon of its apparent size. If this effect is to be explained as a 
matter of perception and not of sensauon, then the assumpUon must 
be that originally any dimmution of the retinal image would pro- 
duce a shrinkage of the seen object and that experience only can 
teach the organism that an object that seems to grow smaller need 
not really be shrinking. Or otherwise expressed: if of two objects the 
larger is so much further away from the animal that its reunal 
image is smaller, then, according to this view, onginally the animal 
would see the larger as smaller and would only learn that it is 
bigger. We should then expect that it ought to be quite easy to 
find ammals who would mistake large objects at a greater distance 
for small objects; we need only select animals which have not had 
much time to learn and have no great intelligence; for the acqmsi- 
tion of such knowledge as is implied in the theory is surely a 
high grade achievement. But this expectation has not been fulfilled. 
Thus human infants show a remarkable constancy of size. An infant 
of eleven months, eg., who had been trained to select the larger 
of two boxes standing side by side, contmued in her choice when 
the larger box had been removed to a distance at which its retinal 
image was less than Ks of the area of the reunal image of the 
smaller, nearer box, which corresponds to a proportion of 4-1 in 
hnear dimension in favour of the smaller box (Helene Frank, 
1926). I doubt whether this result would have been foreseen by 
the defenders of the meaning theory. Once it has been obtained 
they are of course prepared to say that it proves the intelligence of 
the infant suflfiaendy great and the time he has hved sufficiently 
long to gain the necessary experience. Perhaps the faith of these 
psychologists will not be shaken either by Kohler’s experiments 
published in 1915, which yielded the same results with chimpanzees. 
Although the species of animal used was sub-human the animals 
were older than the infants, and the greater tunc might compensate 
for the lower intelhgence — an explanation tenable only as long as 
experiments with much younger chunpanzees have not disproved it 
But such an experiment is hardly necessary, since Gotz has proved 
that chicks only three months old show constancy of size in their 
behaviour. Since chicks choose spontaneously the larger grains first, 
it was not difficult to train them consistently to peck first at the 
larger of two simultaneously presented grains. For the purpose of 
the experiment it was necessary to go beyond this and tram them 
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not qmte so easily accomplished. Then in critical experiments the 
two grains were so deposited that the smaller was 15 cm. distant 
from the chick emerging from the door of an antechamber to the 
food box, whereas the bigger gram was at a greater distance. The 
chicks chose consistently the bigger one up to a distance of 73 cm. 
between the two grains; only at greater distances did they p^ at 
the smaller one. Now objectively the proportion of the visible areas 
of the grains were 4:5, the proportion of their hnear dimensions 
therefore 2.2.24; chicks were so easily trained to 

select the bigger ones first, proves therefore a high degree of dis- 
crimination. But the results of the critical experiments are truly 
astounding, for in them the animals selected as the bigger a gram 
whose retinal image was but about %o of the area of the smaller, 
corresponding to a hnear proportion of 1:5.5! It may be menuoned 
that when, in control experiments, the larger gram was nearer, the 
smaller farther away, the chicks always selected the larger. 

Such results arc utterly incompauble with a meamng theory. 
Chicks must be gemuses if they can discover in the first three 
months of their hves that something that looks smaller is really 
bigger. Since we do not believe that they are endowed with such 
miraculous gifts we must conclude that they sclea the bigger be- 
cause It looks bigger, even when, within wide but definite hinits, 
Its retmal image is smaller. 

These experiments jointly, and the last one particularly, should 
prove beyond a reasonable doubt that the interpretation theory based 
on the constancy hypothesis is wrong. They have failed to prove 
the assumption of original sensauons under conditions where every- 
body would have expected them who beheved in this theory. And 
thereby they have posiuvely proved that the relation between prox- 
imal stimulauon and the look of things must be of a different 
nature, such that constancy of size follows as a natural and onginal 
result. 

Our convicuon is strengthened when we learn, without going 
into details, that so-called brightness-constancy has been proved 
to exist in infants, chimpanzees and chickens; i.e., trained to select 
the whiter or blacker of two objects, they will continue to do so 
when the blacker object reflects more light than the whiter. Suffice 
it to say that when Kohler published his results about the chim- 
panzees and chickens in 1915, they met with increduhty, and he 
had to make special new experiments (1917) m order to refute 
possible sources of error which had been bought out in order to 
preserve the old sensation-perception theory. We are apt to forget 
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that certain experiments meant real theoretical decisions at the time 
they were made. Their results seem so evident today that we arc 
apt to forget their theoreucal imphcauons. 

The constancy phenomena, then, defy an explanation in terms of 
the scnsauon-pcrccption or interpretation theory. But we might 
have used another expcruncnt previously described to prove our 
point. I mean R^vesz’s experiment which proved that chicks are 
subject to the Jastrow illusion just as we are. Here, experience 
which could account for meaning is excluded altogether. When 
the animals were presented with two equal segments one above the 
other for the first time, they had never seen this arrangement or a 
similar one before, and yet they selected the one which to us ap- 
pears smaller, in accordance with their training to peck only from 
the smaller of two simultaneously presented figures. Here there is 
absolutely no reason why sensory equality should mean perceptual 
inequahty. 

Probably a diehard of the old school would give a different ex- 
planation for this case. He would say that the chicks failed to com- 
pare the areas and compared two proximate hnes mstead, viz, the 
lower hnc of the upper with the upper 
line of the lower figure. Smee the former 
IS shorter than the latter, they chose the 
upper figure. But this explanauon, im- 
probable as It is, does not explain other 
correct choices such as those between the 
figures represented in Fig. 5. For here, the 
upper contour of the lower and objectively 
smaller figure is still longer than the lower 
Fig. 5 contour of the upper and larger one. In 

this case, then, the animals cannot have 
compared the length of lines but the size of areas. Why then should 
this traimng break down all of a sudden and give place to an 
entirely different behaviour when the ammal is confronted with 
the critical figures'* Surely, the animal did not know that these 
figures were critical 

In all the cases so far discussed, the interpretauon theory explains 
too htde. The observed facts cannot be derived from the tibeory 
even if it is burdened with a load of new hypotheses invented ad hoc. 

It Explains Too Much. But we can choose the same kind of facts 
to prove that it explains too much. For constancy of size is not an 
all-or-none affair but a relauve matter which can be measured 
quantitauvely. A simple experimental procedure would be like 
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this: an object of constant size is presented at a constant distance 
from the observer to serve as the standard. In a diScrcnt dirccuon 
and at different distances objects of varying sizes are presented, and 
the observer has to judge whether they seem larger or smaller than 
the standard or equal to it. The precauuon to have standard and 
comparison objects in different directions, though it has not always 
been taken, is necessary because if the two objects are too close to 
each other in the visual held they will inBuence each other and so 
distort the picture of uninfluenced constancy. From these judgments 
one calculates for each distance the size of the object which is 
judged to be, on the ground of its looks, equal to the standard 
object. Although the first experiments of this kind were made in 
1889 by Gotz Martius, we have to the present day no complete 
knowledge of the quantitative relations, the range of distances over 
which the investigations have been carried out being rather limi ted. 
If we plot the distances at which the comparison objects are pre- 
sented on the absassa and the size of the objecu wbch at these 
distances appear equal to the standard object on the ordinate, we 
obtain curves which under favourable circumstances, up to distances 
of as much as 16 m., are practically straight hnes parallel to the 
abscissa. Somewhere after that distance the curves must rise at first 
slowly and then more quickly until finally they will approach the 
curve which illustrates the size of objects which at various distances 
project the same size of retinal image. To give a few figures: Mardus 
found that a rod of 110 cm. at 6 m. distance appeared equal to a 
rod of I m. at 50 cm. distance, but there was no consistent change 
in the size of the stick between 4 and 10 m. The following table 
has been computed from Schur’s experiments (1926), averaging 
the values of three observers. Both standard and companson objects 
were circles projected by a lantern on screens, the rest of the room 
being dark, and only one circle being visible at a time, successive 
rather than sunuluneous comparison being used. 

TABLE 1 


Distance in m. 

Straight 
ahead cm. 

Above cm. 

If constant 
angle 

4.80 

18.3 

19.7 

21 

6 joo 

20 

23.4 

26.25 

7J0 

22.4 

27.7 

31-5 

16.00 

32-4 

41.6 

70. 


Standard drclc diameter 17.5 cm. at 4 m. distance. 
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The figures in the second column show a slow though steady 
rise which would be much smaller if the room had not been totally 
dark, as test experiments at the distance of 16 m. have shown. The 
lower full line in the diagram of Fig. 6 shows how little the appar- 
ent size follows the retinal size, the upper full line representing the 
sizes which would produce a constant retinal image. 

Our second diagram (Fig. 7) is taken from the extensive paper 
by Beyrl. These experiments were carried out in daylight and under 



conditions where the lytandard and comparison objects were close 
to each other in the field of vision. Two kmds of objects were used, 
cubic boxes 7 cm. high and arcular disks of 10 cm. diameter; the 
subjects varied in age from two years to adulthood. Our curves 
refer to the results with boxes. The lowest is taken from the adults 
and shows absolute constancy from i to ii m. The next shows the 
results of the two-year-olds, which sull reveal an amazing degree 
of constancy if compared to the upper line which again represents 
the sizes of the boxes which would have produced a constant 
retinal image. But the curve for the two-year-old chddren does not 
do full justice to their achievements, as they were more strongly 
infiuenc^ by the close proximity of the two objects than the adults, 
as was proved by Mrs. Frank (1928). Beyrl’s data contain another 
sigmficant result, viz, the dependency of constancy upon the kind 
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of object employed; it was more pronounced for the boxes than for 
the disks, the difference between disks and boxes bung greater for 
the children than for the adults. 1 see no way of explainmg this 
superiority of tri-dunensional objects over two-imensional ones on 
the basis of the interpretauon theory. 

One more measurement before we conunue our argument. Brown 
(1928) asked his subjects to equate an Aubert diaphragm at i m. 
distance with another one of 16 cm. diagonal at 6 m. The average 
diagonal chosen by four subjects was exactly 16 cm. 

The new fact which must be introduced now is that the constancy 
curve IS a funcuon of the direcuon in which the objects arc removed 
from us. In all the experiments so far related, this direction was the 
sagittal one, the two objects to be compared were in the same 
horizontal plane. Now, to a theory based on experience the direc- 
uon should make no difference, whereas actually it docs. The third 
column m Table i and the middle curve on Fig. 6 refer to cases 
where the two objects were at different distances above the observer. 
The constancy is disuncdy worse, and that despite the fact that it 
was not possible to darken those high rooms in which these experi- 
ments were undertaken as thoroughly as the room in which the 
horizontal measurements were made. Since, as we have previously 
indicated, the constancy is greater in a lighter room than in a darker, 
the constancy m the upward direction was favoured relauvely to 
that m the horizontal one; the true curve would rise at a steeper 
angle than the one in our diagram. Here, then, the meamng theory 
would predict too much. 

If now the defender of this theory retorts that he cannot admit 
our impuuuon: naturally we should make less adequate judgments 
about veitical than about horizontal distances smee we have so 
much less experience about them, I must mention some other facts: 
withm the first four metres or so the difference between the vertical 
and the horizontal is very small and mdependent of the distance, 
while it increases very rapidly between 4 ,Vi and 14 m. and probably 
does not reach its maximum till somewhere beyond 70 m. 

These data are taken from Schur’s invesugation of the moon 
illusion, for this illusion is but a speaal case of the general proposi- 
uon that the constancy of size is a function of the direcuon. In our 
ordinary experiments we find that the smaller the reunal image of 
a distant object, which looks equally large as a near one, the better 
the constancy. Or, the constancy is the better, the greater the ap- 
parent size correspondmg to a given reunal image. Now the reunal 
image of the moon is the same at the horizon and the zemth, there- 
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fore the fact that the moon looks larger on the first than on the 
second shows that, expressed m terms of constancy, the horizontal 
direction is favoured as against the vertical. In Schur’s experiment 
artificial moons, usually circles projected hy a lantern, were used, 
and it was found that between the distances of 3 and 33 m. the 
illusion increased from about 13% to about 50%, i.e., the circle 
straight ahead had to be decreased by 13% and 50% respecuvely in 
order to appear equal to the arcle above. Of course in all these cases 
the angle of vision of the remote disk was kept constant at 1° 18', 
corresponding to a diameter of 68 cm. at a ^stance of 3 m. And 
lastly, the illusion is a direct function of the elevation of the object, 
as appears from Table 2 summarizing experiments made at a dis- 
tance of 4.80 m. with a circle 22 cm. in diameter, the figures indi- 
cating the average percentage of illusion of six subjects. 

TABLE 2 
(from Schur) 

25* 35* 55* 70* 90* 

0 i.i 54 8.2 15.2 

That 25° of elevation yielded no illusion is due to the smallness of 
the distance. For at 25° of elevation the illusion was at different 
distances: 

TABLE 3 
(from Schur) 

4Bm. 5.6 m. 9 m. 16.5 m. 

o 2.7 4.7 9.6 

We find, then, very definite quantitative dependencies of the con- 
stancy upon the distance and angle of elevation. To account for these 
dependencies in terms of the interpretauon theory would be 
equivalent to ascribing to any combination of distance and elevation 
which gives a lower degree of constancy than another a smaller 
number of experiences. This would impose upon the interpretation 
theory the task of proving that nundier of experiences at such 
combinations were exactly concomitant with the amount of con- 
stancy as illustrated in our tables— a task never undertaken and in 
my opinion more than unhkdy to succeed. 

We have adduced these various experiments which show the in- 
adequacy of the interpretation theory, and thereby also of the con- 
stancy hypothesis, in order to give substance to our radical rejection 



THE ENVIRONMENTAL FIELD 


96 

of it. We might have taken a simpler course by showing directly 
how meaning does not account for constancy of size. I look at the 
bare hills that rise from the valley and on one of them I perceive a 
tiny object moving about. I know that it is a man: this tiny object 
in my field of vision means a man. Or I stand on the Chrysler 
Building in New York and look down into the street. I see hurry- 
ing ant-hke creatures and tiny cars, but I do not doubt for a mo- 
ment that these ants are men and women and the toys real auto- 
mobiles and tramway cars. The meaning is as clear as it can be, 
but it docs not affect in the shghtcst the size of the objects which 
carry this meaning. And that is what I had in mind when 1 said the 
interpretation theory explams too much; since the meaning is there, 
the interpretauon theory imphcs that the sizes should be there also, 
but they are not! 

We can summarize our discussion in this way: if “meaning” as 
employed by the mterprctation theory has any assignable meaning, 
then it is neither the necessary nor the sufficient condition of dis- 
crepancies between the pattern of the proxunal local stimuh and 
the percaved objects— not necessary because these discrepancies 
appear under conditions where we can exclude meamng, not suffi- 
cient because they fail to appear where meaning is clearly present 
Thus the interpretauon theory and the constancy hypothesis with 
which It is inextricably connected have to disappear from our system 
for good. 

Constancy Hypothesis and Traditional Physiological Theory. 
Local Stimulation. In the beginmng of this discussion we have 
claimed that the interpretation hypothesis is closely bound up with 
the tradiuonal physiological hypotheses about bram processes. We 
can now make this claim more exphdt. The mterpretadon hypo- 
thesis was demanded by the constancy hypothesis which we shall 
now formulate m a somewhat different manner. Recalhng the argu- 
ments on which it was based we see that it correlated behavioural 
characteristics not with the total proximal stimulation but only 
with such parts of it as OMTCsponded to the distant stimulus objects 
under discussion. In other words, it derived the characteristics of 
behavioural objects from the properties of /oca/ sumulauons. In its 
consistent form the constancy hypothesis treats of sensations, each 
aroused by the local stimulauon of one retinal point. Thus the con- 
stancy hypothesis maintains that the result of a local stimulation is 
constant, provided that the physiological condidon of the stimu- 
lated receptor is constant (e.g., adaptauon). This implies that all 
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locally stimulated cxciutions run their course without regard to 
other exatations, in full accord with the tradiuonal physiological 
hypotheses. When now we see that the constancy hypothesis has to 
be abandoned we know already what has to take its place, for we 
have demonstrated in our second chapter that physiological processes 
must be considered as processes in extension. But that means that no 
local stimulauon can determine the correspondmg excitation by 
itself, as the constancy hypothesis imphed, but only m connection 
with the totahty of stimulation. The form of the process in extension 
must depend upon the whole extended mosaic of stimulauon, and 
all its parts become what they are as a result of the orgamzauon 
of the extended process. Only when we know the kind of orgamza- 
uon in which a local process occurs can we predict what it will be 
hke, and therefore the same change in local stimulauon can produce 
different changes m the behavioural world according to the total 
orgamzauon which is produced by the total sumulation. Thus we 
can say: only when the total condiuons are such that two visible 
objects will appear in one frontal vemcal plane will the one whose 
retinal image is larger also look larger. The abandonment of the 
constancy hypothesis does not mean that we put m its place an arbi- 
trary connecuon between proximal sumulauon and the looks of 
things. All we intend to do is to replace laws of local correspond- 
ence, laws of machine effects, by laws of a much more comprehen- 
sive correspondence between the total perceptual field and the total 
sumulauon, and we shall, in the search for these laws, find at least 
indicauons of some more speafic constanaes, though never one of 
the type expressed by the constancy hypothesis. 

The Experience £^or. There is one last aspect of the constancy 
hypothesis which must be speaally emphasized, although we have 
discussed it already. Strictly speaking, the constancy hypothesis 
should refer to pomts only. In reahty it has been used much less 
precisely; as a rule the local sumulus considered was the proximal 
stimulus coming from a defimte distant sumulus object, the table, 
the thread m Wundt’s experiments and so forth. But this looser use 
of the hypothesis imphcs a serious logical fallacy. Because the dis- 
tant objea IS a thing by itself, the assumpuon is tacidy made that 
the reunal image corresponding to it is also. But as we have seen 
this assumption is by no means true. The stimuh at two adjacent 
points on die reuna contain nothing qua stimuli that will make the 
two corresponding points in behavioural space belong to two dif- 
ferent objects or to one and the same object. If an object in the 
behavioural field is a thing by itself, it must be an integrated whole 
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separated or segregated from the rest of the field. The stimuh as 
a pure mosaic possess neither this integration nor this stgregauon. 
And therefore we saw that it is as midcading to speak of pictures 
of outside things being on our reunae as on a photographic plate. 
If we speak of pictures or images as stimuli we xmstake the result 
of organizauon for the cause of orgamzauon, a mistake that is being 
comnuttcd agam and again. Kohler has called it the experience 
error (1929). I have formulated the actual state of affairs by saying: 
we see, not stimuh — a phrase often used — but on account of, because 
of, stimuh (1926, p. 163). 

THE TRUE ANSWER 

The refutation of the two answers given exphddy or imphatly 
to our question has led us to the true answer. Things look as they 
do because of the field organization to which the proximal stimulus 
distribution gives rise. This answer is final and can be so only be- 
cause It contains the whole problem of orgamzauon itself. Thus our 
answer, instead of closing a chapter in psychology, has opened one, 
a fact of which anyone who is acquainted with the psychological 
literature must be aware. It means that we have to study the laws 
of orgamzation. 

Process and Conditions. Now organizauon is a process and as 
such needs forces which set it going, but it also occurs in a medium 
and must therefore depend upon the properues of the medium. Let 
us clarify this distincuon by a few simple examples from physics. 
Take, for instance, the sound field produced by a vibraung b^y, say 
a tumng fork. The motions of the prongs act as forces on the sur- 
rounding medium in which vibratory processes are set up. If the 
medium is enurely homogeneous, air of the same density and tem- 
perature all around, then the vibratory field will be quite sym- 
metncaL U, on the other hand, the tumng fork is enclo^ within 
a sound-proof box from which a single pipe starts, then the process 
will be confined to that pipe, and instead of sphencal expansion 
we shall have virtually hnear propagauon. Again if the tumng fork 
is submerged in water, the process will travel much faster, and 
much faster still on an iron support on which the tumng fork may 
be fastened. The field may take on all sorts of shapes if the medium 
is inhomogeneous, varying in density either from point to point 
or at least in certain directions. No ne^ to go into detail; the same 
force will produce different results according to the medium in 
whidi the process takes place. 

The propaties of the medium have three kinds of primary effecu 
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in this example by which they determine the final field organiza- 
tion: (i) an effea of constrainmg the process to a hnuted part of 
the fidd, (2) determining the velocity of propagaUon, (3) chang- 
ing the process into another kind of process. The first effect is most 
clearly exemplified m a simple mechanical instance: a ball, if 
its support is removed, will fall straight to the ground followmg 
the verucal pull of the force of gravity. On the inclined plane, how- 
ever, the same ball will roll down at an angle prescribed by the in- 
clination of the support. Thus we see how the durecuon of a process 
produced by one and the same force may vary over a well-defined 
range. The second effect is of espeaal importance for organization 
of a field. If two processes are started in different parts, then their 
interdependence will depend upon the velocity with which each of 
them enters the sphere of the other. Since the medium between 
them may be such as to allow for all possible velociues, we see 
how the medium by this property alone can determine all degrees 
of interaction and thereby achieve an enormous variety of organiza- 
tions. If the medium is totally impermeable, then these processes 
will never mterfere with each other; the total organization will be 
the sum of the two part orgamzations. The last point is best 
illustrated by friction. The velocity of a ball runmng down an m- 
clined plane depends on the roughness or smoothness of the plane 
and the ball, llie rougher, the slower the motion of the ball will 
be, so that its kmeuc energy at the end will be the smaller. Since, 
however, the potential energy at the beginning is quite independent 
of the nature of the plane, depending merdy upon the absolute 
devation of the stamng point, some energy must have been lost; 
as we know, it has b^n turned into heat; (hrected mouon has 
partly been transformed mto undireaed motion. 

Applied to Psychophysical Processes. We have to apply these con- 
siderauons to psychophysical organization, but in doing so we must 
remember that we are dealing with a spedal case, a case namdy in 
which minimal energies give play to energies which are enormously 
larger. That this is true for dl self-determined action is dear. The 
energies at work m my decision to climb the Matterhorn are mini- 
mal, but the energy expended in the achievement is well over 
180,000 kgm. But the same is true of the receptor side of our be- 
haviour. The energy of the hght which falls on our retinae is not 
propagated to the brain as such, but liberates the energy stored in 
the nerves, and this energy liberates energy in other nerves and so 
forth. 

How s mall energies can hberate and direct large ones is easy to 
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understand: we need only think of ourselves driving a motor car. 
The slightest pressure on our accelerator increases the disposable 
energy and with it the actual forces that dnve our car; an cffordcss 
small turn of the wheel changes its direcuon. 

The organizauon which we arc to study takes place between these 
nerve energies which are partly hberated by stimulation, partly by 
intra-organic processes, and which in their turn direct the much 
larger energies of our musculature. With these remarks in our 
nunds let us apply the distinction of active forces and constraining 
conditions, and the more general one between the process and the 
conditions which determine it, to the psychophysical orgamzation. 

The Conditiom of Psychophyncal Processes, l^t us Hrst envisage 
the conditions. It is useful to distinguish between outer and inner, 
external and internal conditions, the first being those created on the 
sense surfaces by the proximal stimuh; the second being inherent in 
the nervous structure itself. Since there are receptor organs within 
the orgamsm, in muscles and joints and the intestinal organs, outer 
and inner cannot mean outside and inside the organism, although 
in many cases, in the majority of those we shall discuss, that 
meaning will chtain as well. If we now scrutimze these condiuons 
we see that all the outer conditions supply actual forces. What 
about the inner ones? Here we can distinguish between more or 
less permanent and momentary ones. The permanent ones are the 
structure of the nervous system as it has been inherited and as it 
has become through experience. As structure these condiuons will 
be of the constraining and insulaung sort; they will favour certain 
interdependencies rather than others, confine processes totally or 
preponderantly to certain parts of the system, co-determine the 
direction which the forces will take and so forth, although, as we 
shall see later (Chapter XI), this does not exhaust their function. 

Among the momentary ones there are, first, freshness and fatigue. 
In order to form a conception of what these conditions are, I shall 
mention a few facts adduced by Sir Henry Head to support his 
concept of “vigilance.” Referring to the work by Sir Charles Sher- 
rington and his pupils, he writes: 

“Suppose, for instance, that the spinal cord of a cat has been transected 
in the region of the medulla oUongata; twenty minutes later prick the 
hind paw with a pin and no genersd refiex results, but the toes make an 
opening movement Gradually the response becomes more widespread, 
until the whole of the limb may be thrown into flexion, and the opposite 
one extended by a stimulus of the same nature and intensity. Not only 
has the motor response become brisker and more extensive, but the 
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skin area from which it can be evoked has gieady increased. Pmching 
the superficial structures over any part of the limb may now cause 
flexion, accompanied by extension of the opposite extremity. The deep 
reflexes reappear rapidly and the character of the knce-)erk shows that 
the quadriceps has regained tone to a considerable extent. As the spinal 
preparation improves in excitability, even the scratch reflex may reap- 
pear. . . . 

“When the spinal cord has reached this high condition of activity, the 
administration of chloroform causes rapid regression. Knee-]crk and 
ankle-}erk disappear, and finally the only reflex that can be evoked is a 
slight movement of the toes, elicited from the pad of the foot only. 
Pncking any other part of the limb no longer produces any effect.” 
(1926, I, p. 482.) When the narcosis passes away, the reflexes regam 
their previous cWacter. Qmte similar are the symptoms m human 
beings whose spinal cord has been divided. At first all the muscles are 
flaccid and atonic and practically no reflex can be elicited. But with 
a young and healthy patient not only do numerous reflexes reappear, 
but the reaction assumes the nature of a “mass reflex.” “The plantar 
reflex begins to assume a form characterized by an upward movement 
of the great toe. The field from which it can be evoked enlarges and 
finally, m successful cases, the spinal cord becomes so excitable that stim- 
ulation anywhere below the level of the lesion may be followed by a 
characteristic upward movement of the toes. But this now forms a st^l 
portion only of the reaction to superficial excitation; ankle, knee and 
hip are flexed and the foot is withdrawn from the stimulus applied to 
the sole. Not infrequendy the abdominal wall is thrown mto contrac- 
tion, and every flexor muscle below the lesion may participate in an 
energede, spasmodic movement. Sumulation of a small area on the 
foot has evoked a widespread response from the whole extent of the 
spinal cord below the lesion” (pp 480, 481). “But if the patient develops 
fever . . his condition may fall back to that found shordy after injury. 
. . . Even a gastro-intestinal disturbance, unaccompanied by fever, may 
produce the same signs of lowered activity" (pp. 481-482). 

Two mutually inclusive interpretauons arc suggested by these 
and similar facts. The shock of an injury, narcosis, toxaemia, or 
other abnormal states, reduce the nervous activity far below the 
level which is attainable by the animal on the basis of its nervous 
structure. The fact that circumscribed reflexes take the place of 
mass reflexes suggests the possibility that the permeability of the 
nervous structure has been reduced so that the interdependence of 
its various parts has more or less dimimshed. Thus, what happens 
in one part may remain unconnected with what happens in an- 
other part. I And a good confirmadon of this interpretadon in the 
case of one of Head’s padents “who had received a small wound in 



102 


THE ENVIRONMENTAL FIELD 


the left frontal region which injured the brain,” and who “appeared 
to be in every way normal. In daily intercourse he behaved ration- 
ally and showed executive abihty in the work of the ward, but he 
wrote a long letter asking detailed questions about his family, to his 
mother who had been dead for three years. He thought that there 
were two towns of Boulogne, one of which, on the homeward 
journey from the Front, lay near Newcastle; the other one in France 
was reached after you had crossed the sea” (pp. 493-494). This last 
observation parucularly seems to show that the experience of pass- 
ing through Boulogne, after the injury, occurred uninfluenced by 
the former experience of passing through that city on the way to 
the fighting lines. 

And yet, this effect of reducwl permeability can be only one side 
of the total effect. Head himself summarizes hke this: “When 
vigilance is high, mind and body are poised m readiness to respond 
to any event, external or internal” (p. 496). That means that the 
energy at the disposal of the nervous system is variable, a concep- 
tion which we shall find useful in later discussions. 

We may now return to our concepts of freshness and fatigue as 
momentary mner condiuons of psychophysical processes. Freshness 
might then be considered as a high, fatigue as a low, degree of 
vigilance, and therefore the interpretauon which we have given 
to the different states of vigilance would apply to freshness and 
fatigue, which would represent smaller variauons in the degree 
of vigilance than those on which Head has based his argument. 

There is another momentary condition which, superficially at 
least, has some similarity with fatigue, but must be clearly dis- 
ungmshed from it. It may happen that a process results in the 
arousal of actual forces which impede and finally block its con- 
tinuation. This condition, just as freshness and fatigue, may exert 
a decisive mfluence on perception as well as on acuon, but at this 
part of our exposition we cannot point out why we must assume 
It. We may remark, however, that it is not of the constraining kind, 
but contributes forces active in the production of processes. The 
same is true of other much more important inner conditions. All 
our needs, desires, attitudes, interests and attentions must also be 
considered as of this kind; the effect of these will be studied later. 

What We Have Gained by Our Distinction of Process and Con- 
ditions. In our enumeration of the different conditions upon which 
psychophysical processes depend we have met with many familiar 
psychological concepts— like experience, attention, interest, fatigue, 
to name only some. What have we gained by calling them condi- 
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tions? The critical and possibly sceptical reader will be indined to 
think that this new term docs not introduce a new meamng, and 
that therefore, inasmuch as we use the old terminology, we also use 
the traditional explanations. But a simple example will show that 
such an interpretation would be erroneous. 

The Traditional Assimilation Hypothesis. We choose the use 
made by traditional psychology of experience in the explanauon of 
perception. Clearly the adherents of Ac constancy hypoAesis could 
not and did not behcve Aat the sum of sensations which according 
to Aeir fundamental assumption consututcd Ac result of any stim> 
Illation, was equivalent to Ac actually perceived Amgs. We know 
Aat Aey Ad not, and Aat they attributed this difference to ex- 
perience, Ae Affcrence between sensation and pcrcepaon often being 
defined as Aat between sensations umnfluenccd, and sensations af- 
fected, by experience. Besides Ae interpretation hypoAcsis which we 
have already discussed, traAuonal psychology contained still an- 
oAer Aeory to explam Ac influence of expcnence on perception, Ac 
assimilation hypoAcsis of Wundt. This hypoAcsis, instead of cx- 
plainmg certain features of percepuon as illusions of judgment, 
acknowledges m many cases Ae truly perccpuve, nonjudgmcntal 
character of Ae objects in our behavioural environment (however, 
it was never held to be incompatible with Ac interpretation hypo- 
Aesis, so Aat both were included in Ae system, Ae different cases 
being distributed between Aem). The god of Ae assundation hy- 
poAesis dcterimncs its content. Smee Ac senses, accorAng to the 
constancy hypoAesis, furmsh only a sum of sensauons, and since we 
find objects in our perceptud world, experience must have added 
something to that sum of sensauons. But since we know only Ae 
actually perceived object Ac assimilauon Aeory has to go furAer: 
not only must Ae group of sensations aroused by Ae present 
stimulauon reproduce images of previous experiences, but Aese 
latter must fuse wiA Ae former into a unity in which many prop- 
erties of Ac former arc lost, and in which Ae two kinds of elements, 
sensory and imagind, are mdisunguishablc. No part of this hypo- 
Aesis has been verified; three of its consutuents are by Ae very 
nature of Ae hypoAcsis unvcnfiablc, viz., Ac primarily aroused 
sensauons, Ae reproduced images and Ae process of fusion. 

A fourth point seems to have escaped Ac notice of Ae assimila- 
tion theorists, dAough it seems to me to present an unconquerable 
Afficulty. I will introduce it by starting wiA a very simple example. 
We perceive a snake m Ac grass; approaching cautiously we dis- 
cover that it is no snake at all but a b^t twig moved by Ac vrind. 



104 the environmental field 

The assimilation hypothesis would explain the case like this: the 
stimuli coming from that stick were suffidcndy si milar to those 
which on former occasions had fallen on our retinae when they 
came from a snake. Therefore our present sensations were suffi- 
ciently similar to reproduce the image of a snake which we had 
formerly seen, and this image would inextricably fuse with those 
sensations so as to make us perceive a snake now. This seems very 
plausible, and yet it begs the question; for the stimuli coming from 
a snake should, according to the constancy hypothesis, produce 
nothing but a medley of sensations, of colour, position, and possibly 
movement. But the problem, we thought, was. How have these sen- 
sations become mtegrated into the perceptual snake? Of this pro- 
blem we get no solution, not for the snake, not for the stick, and not 
for any other of the myriad objects in our behavioural environment. 
And I do not sec how we can get such a soluuon. Perhaps the 
reader will grant that a solution in purely visual terms would be 
impossible, but he may object that we have overlooked our other 
senses; we may have touched the snake and heard its hiss. But even 
if we suppose that such is the case, what does it help? According 
to the constancy hypothesis, touching the snake would supply a 
number of touch sensations, but a snake as we know it is as little 
a number of visual plus a number of touch sensations as it is a num- 
ber of visual sensations alone. In short, the theory presupposes what 
It is to explain, by assuming that the percepuons of previous 
sumulauons are reproduced; for how did these previous percep- 
tions arise? 

A fifth and integral point, though verifiable, has not been verified; 
recent experiments have, to the contrary, shown it to be false. I 
mean the part, passed over rather hasuly by the proponents of this 
theory, which deals with the reproducuon of images. The assump- 
tion that stimuli which have produced a certain effect a number 
of times will under all condiuons tend to reproduce the same effect 
IS spurious, as we shall sec later. 

The assimilauon hypothesis thus becomes imtenable. Its mam 
aspect was the addition of two kinds of mental elements, sensauons 
and images. Experience was not only a condition but the source of 
special elements which were added to other elements supplied by 
the sense organs. How different the whole problem looks when we 
consider experience as an mner condiuon. Without experience, the 
nervous system has a certain consutution, with experience it has a 
different one. Consequently we can no longer expect that the same 
forces, the same proximal stimuh, will produce the same process in 
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it. At one stroke we get nd of all the unverifiable parts of the as- 
similation hypothesis, the origmal sensauons, the added imagery, 
and the process of fusion. At the same time we have freed ourselves 
from the last two difficulties since we do not assume that a mosaic 
of proximal stimulation produces a mosaic of sensations. And finally 
we have the advantage that we can now define the problem of ex- 
perience in perception in clear terms. Thus it docs make a differ- 
ence to call experience an inner condition of a process, and what is 
true of experience is equally true of our other factors. 

SUMMARY 

Let us pause to sec what we have achieved. We have stated our 
problem and have refuted two soluuons of it which severally and 
jointly have had a firm hold on traditional psychology and have 
obstructed its progress. In the process of cleanng the way we have 
chminated a whole network of hypotheses, the constancy hypo- 
thesis, the hypothesis of non-noticed but effective sensations, the in- 
terpretation and the assimilation hypothesis, and we have shown up 
the experience error. We have formulated the true solution in gen- 
eral terms and have mtroduced our conceptual quipment for its 
concrete elaboration. It has become apparent that the true solution, 
without being in the least vitahsuc, cannot be a machine theory 
based on a sum of independent sensory processes, but must be a 
thoroughly dynamic theory in which the processes organize them- 
selves under the prevailing dynamic and constrainmg conditions. 
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THE ENVIRONMENTAL FIELD 
Visual Organization and its Laws 


Organization and the Properties of the Behavioural World General Characteristics 
of Stationary Processes Law of Pragnanz Simplest Condition. Stimulus Distri- 
bution Completely Homogeneous. Some Fundamental Principles of Space Organiza- 
tion PnmiUve Perception Tn-dimensional Inhomogeneous Stimulation. Simple Case 
of Only One Inhomogeneity m Otherwise Homogeneous Field. The Two Problems 
Involve m This Case (i) Umt Formation, (z) The Problem of Shape. Pomts and 
Lmei as Sumuli Pomts. Factor of Closure Factor of Good Shape. Good Contmua- 
Uon. Tn-dimcnsional Organization of Line Patterns Consequences for the Theory of 
Space Perception Nativism and Empiricism. Organization Theory of Tri-dimensional 
Space Discontmuous Inhomogeneities of Stimulation, Lines, and Points Proximity. 
Proximity and Equality Closure Organization and the Law of Pragnanz. Minimum 
and Maximum Sunphuty. Organization from the Points of View of Quantity, Order, 
and Significance 

ORGANIZATION AND THE PROPERTIES OF THE BEHAVIOURAL WORLD 
The looks of things are determined by the field organization to 
which the proximal stimulus distnbuuon gives rise. To this field 
orgamzauon we must, then, apply our research. What kmd of 
orgaiuzauon is responsible for umt formation? Why is behavioural 
space three-dimensional ? How does orgamzauon produce constancy 
of colour or size? These are a few of the quesuons we shall have 
to deal with. Historically these quesuons have been attacked in a 
random order, each experimenter choosing a field where he hap 
pened to see a real problem and a method of its solution. Needless 
to say, we have as yet no answer to many such quesuons and no 
complete one to any. But we possess now a sufficient stock of ex- 
peruncntal evidence to warrant a more systemauc procedure in our 
exposition. We shall select our material in such a way as to throw 
hght on the chief problems m their interdependence. 

GENERAL CHARACTERISTICS OF STATIONARY PROCESSES 
Such a systemauc attempt will succeed the better the more gen- 
eral our starung point. And therefore, before taking up any ex- 
perimental evidence, we shall ask the quesuon whether we do not 
know of any properues of orgamzauon which belong to all orgamza- 
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bons. Since psychological organizauon is our problem, we cannot 
take our answer from psychological facts, psychological organizauon 
bang the unknown quanuty in our equation. And that means we 
must turn to physics. Do physical orgamzabons, spontaneous dis- 
tributions of process, show general characterisbcs of the kind we 
arc looking for ? 

Maximum-Minimum Properties. When we turn to stabonary 
distribubons, i.c., such as no longer change in time, we do indeed 
find such charactaistics. Stationary processes have certain maximum- 
mimmum properties, i.e., a given parameter of these processes has 
not just any magmtude but the smallest or the greatest possible. 
A few examples may make this clear: if we have a number of dif- 
ferent circuits between the poles of the same electric battery the 
currents will disbibute themselves so as to produce a rmnunum 
amount of energy within the system. To take the simplest case of 

two part circuits only. Then Kirchhoff’s law sta 

where z, and *2 stand for the intensities of the two part currents, 
and Ti and r2 for the corresponding resistances in the part circuits 
Now It IS quite easy to show mathemabcally that these currents, i, 
m the circuit with resistance r,, and *2 in arcuit with resistance r,, 
produce less heat than if ii were greater or smaller, and consequently 
it smaller or greater, than is demanded by KirchhofFs law. (The 
sum of the two intensibes must be constant, since the total intensity 
of the circmt depends only upon its electromobve force and its totd 
resistance ) 

Another example is the soap bubble. Why has it the shape of a 
sphere ? Of all solids the sphere is that whose surface is smallest for 
a given volume, or whose volume is largest for a given surface. The 
soap bubble, therefore, solves a maximum-minimum problem, nor 
is It difficult to sec why. The soap particles attract each other, they 
tend to take up as htde space as possible, but the pressure of the 
air inside forces them to stay on the outside, forming the surface 
membrane of this air volume. So they must form as thick a surface 
lamella as they can, and the smaller the surface the greater can its 
thickness be, i£ the amount of mass is constant. At the same bmc 
potcnbal energy of this membrane will be as small as possible. 

Maxima and minima are of course always relative with regard 
to the prevailing conditions; the absolute maximum is infinite, the 
minimum zero. Thus in our last example the conditions were the 
amount of mass, i.c., the amount of soap solution, and the air vol- 
ume. In the first example it is the total current intensity produced 
by the electromobve force with the total resistance. 



I08 THE ENVIRONMENTAL FIELD 

Now we can understand a general proposition about all stationary 
distributions which I quote from Kohler: “In all processes which 
terimnate in time-independent states the distribuuon shifts towards 
a mimmum of energy” (1920, p. 250). Or the final ume-independent 
distribution contams a mimmum of energy capable of domg work. 
This proposition apphcs to the total system, and under certain con- 
diuons, to be discussed later, it demands that a part of the total 
system absorb a maximum of energy. (Sec Kohler, 1924, p. 533.) 

Thus in physics we have found a charactcrisuc of stauonary ^stri- 
budons such as we have looked for. If nervous processes arc physical 
processes, they must fulfil this condiuon whenever they arc sta- 
uonary or quasi-staUonary; we cannot expect to find in our nervous 
system any processes which are entirely independent of time because 
the conditions never remain absolutely constant. However, withm 
short periods of umc this change of condiuons will, in a great 
many cases, occur so slowly that the disuibuuons arc for all pracu- 
cal purposes stauonary witlun such short periods; such processes are 
called quasi-staUonary, and they can be treated as stationary ones. 
Thus we have found a general charactcrisuc of all stauonary nervous 
orgamzauons: we know that they must possess certain properues 
merely because they are stationary orgamzauons. This is in itself 
a great gam, but it does not give us any concrete msight into the 
actual nature of psychological orgamzauons, since we have no means 
of mcasurmg the energy of these processes. We might say, sacrificing 
indeed a great deal of the preasion of the physical proposition, 
that in psychological orgamzauon either as much or as htde will 
happen as the prevaihng condiuons permit. 

Qualitadve Aspects. But we can go one step further. Our state- 
ment is so far quantitauve, but our behavioural environment reveals 
no such quantificauon; it is purely quahtauve. How, then, can we 
bridge the gap between quantity and quahty? We have answered 
this quesuon in our first chapter: quanuty and quahty are not two 
different properues of events but only different aspects of one and 
the same event. Therefore we rmght ask: What is the quahtaUve 
aspect of stauonary physical processes which sausfy the quanuta- 
Uve minimum-maximum condiUon? No perfectly sausfactory an- 
swer is possible; we have no general quahtauve concept apphcable 
in all cases. But there are enough special cases in which the quah- 
tauve aspect of stauonary process b^mes mamfest (Kohler, 1920, 
pp. 257 f.). Physicists like Cune and Mach have been struck by the 
symmetry and regulanty of many stable forms in nature, like crys- 
tds. Thus Curie formulated the proposiuon that “it is necessary 
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for the occurrence of any physical process that certain elements 
of symmetry do not exist”; Kohler formulated the converse of 
this proposition that a system left to itself will, in its approach to a 
time-independent state, lose asymmetries and become more regular. 

The terms of this proposiuon are clear enough as long as the 
conditions under which the process occurs arc sunple. What will 
happen when the conditions are less simple? A very instructive ex- 
ample is presented by drops of water. Suspended in a medium of 
equal density, they will be perfect spheres; lying on a sohd sup- 
port to which they have litde adhesion the spherici shape is slightly 
flattened; f allin g through air they assume a new shape which, 
though less sunple than the sphere, is sull perfectly symmetrical and 
fulfik the condiuon that it offers the least resistance to the air 
through which it is passing, so that it can fall as fast as possible; in 
other words, the falling drop of water is perfectly streamlined; its 
symmetry corresponds again to a maximum-mimmum prmciple. 
We see in tbs example how the shape of a stationary state becomes 
less and less simple the more complex the conditions under wbch 
the equilibrium is estabhshed. Therefore, when the medium is com- 
plex, varying in its properties from point to pomt in a complex 
manner, then the ensuing stationary distribution will no longer be 
regular or symmetrical m the ordinary sense, and we possess no 
concept to describe the quahtative aspect of such distribuuons. 
The concept would have to be such that ordinary symmetry would 
be a speaai case, reahzcd under particularly simple conditions. 

Although we have not gamed very much, we have gamed some- 
tbng. For we can at least select psychological orgamzauons wbch 
occur under simple condiuons and can then predict that they must 
possess regularity, symmetry, simphaty. Tbs conclusion is based 
on the principle of isomorphism,^ according to wbch characteristic 
aspects of the physiological processes are also characteristic aspects 
of the corresponding consaous processes. 

Furthermore we must remember that there exist always two pos- 
sibihues, corresponding to the nummum and the maximum; either 
as litde or as much as possible will happen. Therefore our term 
simplicity or regularity will have a different meamng accordmg to 
these two possibilities. A simphaty of a minimum event will be 
different from a simphaty of a maximum event. Wbch of these 
two will be realized m each concrete case must depend upon the 
general conditions of the process. 

^Discussed at the end of the second chapter. 
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Law of Pragnanz. Thus wc have gained a general, though admit- 
tedly somewhat vague, prmaple to guide us in our mvesugauon of 
psychophysical orgamzation. In the process of our research wc shall 
make dus prmciple more concrete; wc shall learn more about sim- 
pheity and regularity itself. The prmciple was introduced by Wert- 
heimer, who called it the Law of Pragnanz. It can briefly be for- 
mulated like this: psychological orgamzation will always be as 
“good” as the prevaihng conditions allow. In this definition the 
term “good” is undefined. It embraces such propemes as regularity, 
symmetry, simphaty and others which we shall meet in the course 
of our discussion. 

SIMPLEST condition: stimulus distribution 

COMPLETELY HOMOGENEOUS 

And now let us begin our study of concrete psychological or- 
ganization. We begin with the simplest possible case, a case which 
has only of late received the attention of the psychologist. This 
simplest case is reahzed when the distribution of forces on the sense 
surface is absolutely homogeneous. 

Why This Is the Simplest Condition. The Difierent Traditional 
View. To see this as the simplest case, natural though it may seem, 
reqmred the radical change m our answer to the question, Why 
things look as they do, which we have discussed in the preceding 
chapter. As long as one expected the answer to our question from 
an investigation of the effects of local stimulation another case 
seemed the simplest, viz., that m which only one point of the retina 
was stimulated. Experimental evidence, which we shall discuss 
later, has shown the falsity of this assumpnon. The same conclu- 
sion follows directly from our third answer. If perception is organi- 
zation, i^., a psychophysical process in extension depending upon 
the total stimidus distribuuon, then homogeneity of this distribution 
must be the simplest case and not the traditional one which con- 
tains a discontinmty. Wc can express the two kinds of stimulauon 
mathemaucally, by plotung the intensity of stimulation as a func- 
tion of the place on the reuna. Since the retma is a surface, each of 
its pomts can be represented withm a plane with reference to a 
Cartesian system of co-ordmates. The intensity at each point would 
then have to be represented as a point above this plane, and all 
intensities would he on a surface whose shape would depend on the 
distribution of the intensities. Now if the intensity is homogeneous, 
this surface would be a plane parallel to the x y plane, the higher 
above it, the greater the mtensity, and at the distance nought, coin- 
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ciding with it, if the intensity is nought. If, on the contrary, we 
have only one point of the retina stimulated, then our surface would 
no longer be a plane as a whole. The greatest part of it would 
still comcide with the x y plane, but at one pomt it would rise ab- 
rupdy to the mtensity with which this point is stimulated only to 
drop back into the x y plane at the next point. If we do not want 
to use perspecave we can only reproduce a two-dimensional cross- 
section of these distributions. Then we can plot on the absassa all 
the points along one hne of the retina, say, the retinal horizon 
(roughly speaking a horizontal hne passing through the centre of 
vision when the eye is in a normal position lookmg straight ahead), 
and the intensity on the ordinate. 

Then Fig. 8 a represents a homo- 
geneous distribution of the intensity 
i, and b the distnbution if one point 
only is stimulated. In a the upper 
hne represents the distribution, in b 
the whole graph, since the x and i Fig. 8 

lines coinade except at the one 

point. The first corresponds to a perfectly flat plane, the second to 
a plane with a pole projecting from it. What, then, shall we see 
when our retinae are stimulated by neutral hght according to the 
first figure? 

Homogeneous Distribution of Neutral Light. I had to modify the 
general question by the new condiuon that the hght be neutral, be- 
cause the only experiments which have been made with such stim- 
ulus distributions have used neutral hght. We shall give later on a 
hypothetical treatment of the case m which the hght is not neutral. 

The Different Distant SnMm-i Which Produce Such Homo- 
geneous Stimulation. The answer to our question is quite simple: 
under these conditions the observer will “feel himself swimming 
in a mist of hght which becomes more condensed at an indefinite 
distance” (Metzger, 1930, p. 13). Let us consider how we can pro- 
duce such uniform distribution of intensity over the entuc area of 
our retinae; in other words, what distant stimuli we must use in 
order to obtain homogeneous proximal stimulation. Of course we 
might put our subject in the nudst of an actual fog which would be 
perfectly evenly illuminated, and in that case his behavioural field 
would be a fairly good representauon of the geographical one; the 
mist seen would correspond to the real fog. Even so, the increasing 
condensation would be a feature belonging to the behavioural, and 
not to the real, fog. But we can produce the same proximal stim- 
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ulation by quite difierent means. Any surface in front of the ob- 
server, provided each of its points sends the same amoimt of hght 
into ^ eyes, will fulfil our condition. And therefore it cannot 
make any diiSerence to the observer whether he is in front of a 
plane vertical wall or in the center of a hemisphere or in an actual 
fog; he will always see spacc-filhng fog and not a plane. Further- 
more It cannot m^e any difference what the albedo of the surface 
is, provided that the hght reflected from it remains constant. The 
alb^o is the coefficient of reflecnon, the amount of light reflected 
from a unit area divided by the amount of hght it receives; and the 
amount of reflected hght is the product of the hght falling onto the 
umt area and the albedo. If L stands for the albedo, i for the in- 
tensity of the reflected hght, and I for the mtensity of the hght fall- 
ing into the unit area, L = -j, and i = IL. Since no surface reflects 
all the hght that falls on it, L is always < 1. 1 remains constant if 
L changes in inverse ratio with l.i=LI= where p means 

any positive number. 

Whiteness Constancy Under These Condihons. Therefore un- 
der conditions of absolutely homogeneous stimulation the appear- 
ance of the fog can only depend on s and must be the same if i is 
constant, quite independent of L. Otherwise expressed, two sur- 
faces, one ten times as bright as the other but receiving only Ko 
of Its hght, must produce exactly the same pcrcepuon. And that 
means that there can be no constancy of whiteness under these con- 
dinons, for constancy means that, apparendy, the actual appearance 
is a funcuon of the albedo; under normal condiuons a black sur- 
face in full light reflectmg as much hght as a white surface in 
shadow docs not look equally bright, a point which we have dis- 
cussed in the last chapter. 

Whiteness and Insistency. The negative statement that with 
totally homogeneous stimulation no constancy can occur involves 
the positive proposition that all constancy presupposes inhomo- 
gencity of stimuladon and gives us the first clue for die explanation 
of constancy. On the other hand, this negative statement leaves 
us with a problem; if two homogeneous surfaces arouse the same 
perception when with albedos Li and they receive the amounts 
of hght h and It in such a way that Lili = LJa, what will this 
perception he like? Will they look white or grey or black? We 
could answer this question oidy if we knew the dependence of the 
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appearance on 1, the intensity of the reflected hght. But this function 
IS still more or less unknown. What we can say with certainty is that 
the dependent vanable of this function, the appearance of the mist, 
has several aspects which arc to be treated as separate variables. 
We must distmguish at least its “whiteness” and its “impressive- 
ness” or “msistency.” * By the former we mean its similarity to a 
member of the black-white scries, by the latter a characteristic which 
does not concern the behavioural object alone but also the Ego, a 
relation between the Ego and the behavioural object (Metzger, p. 
20). As early as 1896, G. E. Muller defined “impressiveness” by “the 
power with which sensory impressions attract our attention” (p. 
20 f.). If this is meant as a direct description, it seems eqm valent to 
the statement in our text which wc have taken from Metzger, who 
also quotes Muller, and Titchcncr’s three terms bring out the 
objcct-Ego rclauon sail more clearly. Wc shall discuss characteristics 
similar to insistency when we introduce the Ego, but it is signifi- 
cant that we cannot even begin our discussion of the environmental 
field without being forced to refer to the Ego. It is a characteristic 
of the environmental field that it is the field of an Ego, an Ego 
which IS direcdy influenced by this field. 

Effect of Intensity of Homogeneous Sumulation. However, 
wc must return to our problem, the relation between the appear- 
ance of the fog and the intensity of the stimulation. Since our 
knowledge is still very incomplete, we disregard the effect which 
adaptation, in the ordinary sense of dark- and light-adaptation, 
has on this relation. Then wc can conclude from Metzger’s results 
under conditions of absolutely homogeneous sumulauon that tn- 
ststency varies much more with intensity than whiteness. Metzger 
gives the folbwing description of the events in the field when, 
starting from absolute darkness, it is gradually hghtened. “At first 
it grows hghter to the observer in the sense of less heavy, not in the 
sense of less dark; he feels the disappearance of a pressure, as 
though he could again breathe freely; some sec at the same Ume a 
clear expansion of space. Only then it grows rather quickly lighter 
in the sense of less dark, at the same tunc the spacc-filhng colour 
recedes” (p. 16). As he was not able to produce a perfeedy homo- 
geneous stimulus distribuuon at higher mtcnsiucs, wc cannot de- 
termine the dependency of the depth of seen foggy space on the 
mtensity of stimuladon, but we sec that the onset of stimuladon 
and Its first intensification produces a marked expansion. Again 
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this expansion is Ego-related; note the relief from pressure which is 
the very first result of stimulation. 

Metzger’s Apparatus. It is now time to describe briefly Metzger’s 
apparatus. The observer sat in front of a carefully whitewashed wall of 
4x4 m. sq. area, at a distance of 1.25m. Had he been seated direcdy 
opposite its centre, this wall would not have filled the entire field of 
vision which corresponds to a visual angle of about 200° in the hori- 
zontal and 125° m the vertical, whereas the side of the wall would 
have filled only an angle of ii6“. Smcc the observer sat on a chair which 
stood on the floor of the room, but fixated a point about 1.50 m. above 
the floor, the dimensions of the wall were not sufficient in either direc- 
Uon; therefore wmgs bent towards the observer had to be added on all 
four sides, care bemg taken that the mhomogeneities thereby introduced 
were as small as possible. Actually the edges where wall and wings 
jomcd were cither invisible from the start or became so after a very short 
while. The illumination was supplied by a projection lantern with a 
specially construaed set of lenses. 

Stimulation with Microstnictime. The results so far reported were 
gained with this apparatus, as long as the intensity of illuminauon 
remained below a certain level. If, however, the illummation was in- 
creased, something new happened. The fog became condensed into 
a regularly curved surface which surrounded the observer on all 
sides; its appearance was filmy like the sky, not surfacy, and sunilar 
to the sky it was slightly flat in the centre. The apparent distance 
of the furthest part of this boundary is approximately the same as 
that of the wall when seen under normal condinons. If the illumi- 
nation is further increased the surface straightens out into a plane 
whose apparent distance may increase very defimtely beyond the 
real one. 

Why this change from space-filhng fog to a plane surface? Very 
ingenious experiments of Metzger’s, too complicated to be de- 
scribed here, give the answer. The cause hes in the “grain” of the 
whitewashed surface, or in terms of proximal sumulauon, in the 
fact that at higher intensities the stimulus dismbuuon was no longer 
perfectly homogeneous, but possessed what we will call a microstruc- 
ture. Now the microstructure of the distant stimulus object is, of 
course, independent of the illumination; why, then, does the proxi- 
mal microstructure depend upon it? 'The answer is to be found in 
accommodation. The inbomogeneity due to imcrostructurc is so 
small that it disappears if the eyes are not perfeedy focussed, and as 
long as the illummation is low, accommi^don is no longer per- 
fect— a point to which we shall return a little later. For the moment 
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wc accept the fact that a surface is seen only when the proximal 
sumulation is no longer quite homogeneous, and that microstruc- 
ture IS a suffiaent inhomogeneity to produce this effect. 

Some Fundamental Principles of Space Organization. ( 1 ) Prim- 
itive Perception Tri-dimensionaL These facts reveal a number of 
fundamental principles of psychophysical organizauon. (i) Under 
the simplest possible conditions of stimulation our perception is 
three-dimensional; we see space filled with neutral colour stretchmg 
into a more or less indeterminate distance, which may vary with the 
mtensity of the stimulation, although this pomt is not yet clearly 
settled. 

This very sunplc fact docs away with a number of answers to the 
question why wc see a three-dimensional space, although our retinae 
are two-dimensional only. Berkeley, as a matter of fact, gave what 
he considered conclusive proof that wc could not possibly see depth 
and that therefore our perception of depth could not be sensory. 
“It IS, I think, agreed by all that Distance, of itself and immediately, 
cannot be seen. For distance being a hne directed endwise to the 
eye, it projects only one point in the fund of the eye, which point 
remains invariably the same, whether the distance be longer or 
shorter” (p. 162). 

Two interdependent false assumptions are necessary to make this 
argument conclusive. In the first place, it contains the constancy 
hypothesis in assuming that we can investigate the whole of per- 
ceptual space by cxamimng its individual points separately one by 
one. Space is not treated as process in extension, but as a sum of 
independent local processes. In the second place the argument corre- 
lates the dimensions of the stimulus distribuuon with those of the 
effects of stimulauon. The reuna being two-dimensional, seen space 
must be two-dimensional also. But the reuna is the boimdary sur- 
face of the tn-dimensional optical sector of the brain, and the forces 
set up m this boundary surface determine a process extended over 
the whole tn-dimensional sector. Berkeley’s argument proves only 
that under certain condiuons two pomts which are objecuvely at 
different distances may appear at the same distance, but it does not 
prove that this distance must be zero, since it contains no indicauon 
whatever about the distance at which the two objects must appear 
(cf. Koffka, 1930). 

A fallacy similar to the one of Berkeley’s argument has been com- 
mitted m other fields of sense psychology also. The argument has 
frequently been put forward that if a given stimulus modahty had 
a certain number of dimensions in which it could vary mdepend- 
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cndy, then the corresponding behavioural data should have the 
same number of dunensions and no more. Thus, to our statement 
about the double effect of intensity of hght, whiteness and insistency, 
one might have objected that to one stimulus variable there could 
correspond only one perceptual variable, although, as far as I know, 
the argument has not been apphed to this particular case. But this 
argument has been used m acoustics where one concluded from 
the double variabihty of pure smusoidal waves, frequency and amph- 
tude, that the corresponding auditory effects, the pure tones, could 
also have only the two attributes, llie fallacy of this argument is 
obvious. If an electric current is sent through an electrolyte, the 
electrolyte is decomposed and heat is generated, both effects de- 
pending direcdy upon the intensity of the current. There is m other 
words no logical connecuon between the dimensions of the cause 
and the dimensions of the effect (Kohler, 1923 b, p. 422) . And yet, 
both in space percepuon and m acoustics, this false assumption has 
decisively influenced experimentauon and theorizing. No more need 
be said about it after we have eliminated it once and for all from 
our principles of explanation. 

Primitive Tri-dimensional Space not Articulated. Let us return 
to three-dimensional space. In its most pnmiuve form it appears al- 
most homogeneous; not quite, since the density of the fog increases 
with distance. But apart from that, the whole visible space volume 
is filled with the same material, grey fogginess. How different is our 
space under normal conditions, and even in Metzger’s experiments 
with stronger illumination! There one sees a white wall at a cer- 
tam distance, the whiteness bemg restricted to that plane surface, 
the space between observer and wall not appearmg white but simply 
transparent as “pure space.” Thus we sec that primitive space lacks 
that articulauon which normal space possesses. We see at the same 
time that aruculation of the proximal stimuh, mere microstructure, 
may produce a much richer articulauon of the perceptual field, 
empty space terminated by a coloured surface.* Smee articulation 
requires inhomogeneity of stimulation, i.e, special forces which are 
responsible for the aruculauon, we must further conclude that 
homogeneous tn-dimensionahty, the fog, is a simple effect, the 
simplest of which our sense of sight is capable. And we are tempted 
to say that absolutely homogeneous stimulation causes a minimum 

*lt u very conTcnient txi uie the word ''colour” to as to refer to neutral colours 
as well as to the proper or chromattc ones. Where no misunderstanding is possible, 
and where this usage helps to make the text simpler, it will from now on be 
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event in the nervous system; as little will happen under these 
condiuons as is possible. 

( 2 ) A Surhux the Product of Strong Forces of Organization. 
To see a surface is, according to the preceding discussion, the effect 
of a higher degree of organization, presupposmg speaal forces. That 
forces presuppose inhomogeneiues is a truism. Nothing will happen 
within a system in which all parameters have constant values. How, 
more specifically, inhomogeneous stimulation produces forces in the 
physiological field has been shown by Kohler (1920), a demonstra- 
tion which rcqmres some physico-chemical detail and must, there- 
fore, be omitted here. 

These forces, due to the microstructure of the proxunal stimula- 
uon, produce the organizauon of empty space and bounding plane 
surface; i.c., the colour, which before was dispersed over the whole 
space, becomes concentrated on a surface where it is held by real 
forces, disappeanng from the rest of the space. It seems the simplest 
thmg in the world to see a plane surface; we know nothing of the 
forces which bring it into existence, and yet this simple perception 
IS a highly dynamic affair which changes at once if the forces 
which maintain it are mterfered with. It is important to emphasize 
this pomt, since the traditional treatment of space perception, even 
by the men who have made the most valuable contributions to our 
knowledge, is fundamentally undynanuc, i.e., purely geometrical, 
each point having its own “local sign,” while the appearance of a 
surface is held eqmvalent to the sum of specially distributed local 
signs. 

Weakening of the Forces Through Brain Lesions. Interference 
with the forces which produce the plane surface changes its appear- 
ance. We have seen what happens when the forces are lost through 
a loss of the inhomogeneity of the sQmulaUon. But we can interfere 
with the forces in yet another manner. The actual psychophysical 
process depends, as we have seen, on the external and the mternal 
conditions. Let us keep the external ones constant and change the 
mternal ones; let us mterfere with the brain of our observers. Of 
course we shall not do it intentionally just to satisfy our scientific 
curiosity. But accidental mjuries, of which the war produced a 
horrifying number, will serve our purpose. It can be said without 
exaggerauon that all brain injuries affect the organization of the 
psychophysical processes, but the symptomauc manifestauons of 
such effects will depend upon the place and the amount of the lesion 
(Head, 1926, Goldstem, 1927). Smee with human beings we cannot 
make systematic extirpation experiments, we must study the cases 
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which chance dehvcrs into our hands. Now it has happened that 
Gdb (1920) found two patients whose organization was disturbed 
in the very aspea which interests us now. They could not sec any 
real surfaces at all, i.c., the colour processes which occurred m their 
psychophysical field were never concentrated in one plane but 
always possessed a certain thickness which varied inversely with 
the brightness of the distant stimulus. Thus if a black surface ap- 
peared as a layer of black 15 cm. thick, a white surface would be 
seen as a layer of 2-3 cm. thickness only. A black circle on a white 
background would therefore not appear in the plane of the white; 
it would prqect from it towards the observer and away from him. 
Moreover it would appear larger than for us; the patients, if asked 
to point to the lateral boundaries of the circle, would point a few 
miUimetres outside its rim. Therefore the forces which make and 
shape the figure are weaker in all directions, not in the third dimen- 
sion only. That the spread is so much greater m the third than in 
the first two dimensions is, of course, due to the fact that the white 
colour prevents the black from spreading far in radial directions, 
whereas it does not exert a sinular influence in the third dimension. 

( 3 ) Difrdtait Stages of Organization. To return to Metzger’s ex- 
periments; Between the two stages of a fog-filled space and the ap- 
pearance of a vertical plane lies a stage in which all the colour 
18 condensed on one surface, which, however, is not a plane but a 
hollow bowl which surrounds the observer on all sides. In agree- 
ment with the preceding argument we must conclude that such a 
curved surface is easier to produce than a plane, that it corresponds 
to weaker forces than the latter. In accordance with this interpreta- 
tion is the further fact that this bowl, if the observer remains sufii- 
ciently long in it, begms to dissolve into fog (which, however, docs 
not spread to the observer but leaves a clear transparent layer in 
front of him), for conunued exposure to one and the same stimula- 
Uon reduces the forces exerted by the stimulauon. Thus we have the 
fiillowing senes of orgamzation produced by stimulations which 
imply an increasing strength of the effecuve forces: (i) Colour 
equidly distributed over a certain visible volume^ This effect has not 
b^ reported; whether it is realizable or not must be determined 
by further expenmentauon. (2) Colour distributed over the whole 
of a certain visible volume, but becoming denser with mcreasing 
distance from the observer. (3) Colour confined to the further end 
of the visible volume where it forms a bowl-shaped fog. (4) Colour 
condensed on a filmy surface which surrounds the observer hke a 
bowl. (5) Colour condensed in a vcrucal frontal parallel plane with 
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true surface character (as opposed to filminess). Nos. (3) to (5) 
presuppose inhomogeneiucs of stimulauon, microstructurc; (2) 
and possibly (i) occurs when the stimulation is really homogene- 
ous. 

( 4 ) The Forces that Prodoce and Maintain Behavioural Space. 
From the three preceding pomts we conclude: all phenomenal space 
is the product of actually effecuve forces; phenomenal space may be 
hkened to a balloon whose size depends upon the gas pressure 
within, and not to a metal sphere. According to this view, which 
IS held by Metzger, space becomes as small as possible, paiticularly 
m the third dimension. This view is based on the fact that in 
Metzger’s experiments, space expanded with increased lUuminauon, 
and diat space produced by completely homogeneous stimulauon 
possesses a very small depth as compared with ordinary space. 

Two aspects of this hypothesis have to be disungmshed, a general 
and a special one. The general is the mterpretauon of visual space 
as a dynamic event mstead of a geometrical pattern, and this aspect 
will be whole-heartedly accepted into our system. The special aspect 
assumes that expansion of space reqmres force, and that space will 
therefore be the smaller the weaker the forces are which support 
it at a given moment. This part of the hypothesis seems at least 
very probable for the parucular kinds of spaces which Metzger 
has investigated. But at the present moment I should feel loth to 
generahze it beyond these hmits. There exists also the other possi- 
bihty that under other condiuons space will be as large as possible 
and that therefore it will require special forces to constrain it, an 
effect achieved by brmging either the boundary or any part-object 
nearer to the observer. 

( 5 ) The Role of Accommodation. We draw attention to the role 
of accommodauon. In Metzger’s experiment the stimulation would 
be inhomogeneous, possessing nucrostructure, only if accommoda- 
uon was perfect. With imperfect accommodauon the sumulus dis- 
tribuuon would be perfectly homogeneous. The acuon of the lenses, 
therefore, is such as to create condiuons for a process of higher 
rather than of lower aruculauon. If it were a general law that the 
visual sector will always produce the least possible reacuon, then ac- 
commodation should work in the opposite way to that in which it 
really does; it should not focus the eyes on objects but should throw 
them out of focus so as to create the most homogeneous stimulus 
distribuuon possible. But even under the extreme conditions of 
Metzger’s experiments it does not; it makes the stimulus distnbu- 
tion as inhomogeneous as possibly and thereby the actual process 
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distribution as articulate as possible. We shall take up this point 
when we discuss the relation between field organizauon and be- 
haviour (in Chapter VIII). 

(6) Instability of Homogeneous Space. Homogeneous space and 
even sufficiendy large homogeneous parts of space are not so stable 
as well articulated space. Everybody knows the spots and streaks 
of hght that begm to swirl before his eyes when he stays in a 
completely dark room. Similar phenomena occur in homogeneous 
hght space, although not often spontaneously; when, however, the 
observer begins to scrutimze the field to test whether it is really 
homogeneous, he may see points of hght or cloudhke structures 
shiftmg through his field. The forces which produce these phe- 
nomena originate inside the nervous system, but under normal con- 
diuons of good aiticulauon the total orgamzauon is so stable that 
these forces either cannot arise or, if they do, are incapable of 
affecung the firmly estabhshed structure. 

Temporal Inhomogeneity of Stimulation. Before we leave the 
discussion of orgamzauon under the condiuons of homogeneous 
stimulation we must hft a restricuon which so far has limited our 
argument Homogeneity of stimulauon has been understood to 
mean spaual homogenaty. We were concerned only with the period 
of time durmg which the spaually homogeneous sumulauon lasted. 
But each such period has periods which precede and which follow 
it, and the penod of time which we have singled out must be con- 
sidered also in the context of its past and future. Otherwise ex- 
pressed, we shall apply our concept of homogenaty to ume as well 
as to space, and then we see that the onset of a spatially homogene- 
ous stimulation inuoduces an inhomogenaty in the temporal sum- 
ulus distribution; the orgamsm must do something new, and this 
new orgamzauon will, in some of its aspects, depend upon the pre- 
ceding organizaUons. Perfect homogenaty would be both temporal 
and spatial. Would it be too bold to say that if all, not only visual, 
stimulation wae completely homogeneous, there would be no pa- 
ceptual organization at all? What happens when we are in the 
dark and dose our eyes? We see a dark grey, httle extended, space 
at first, but after a ^diile we do not see any more. The world of sight 
has ceased to exist for the time bang. 1 am not sure whether the 
same effect cannot occur if we arc in a totally homogeneous space 
that IS not entirdy dark. 

Coloured Homogeneous Space. However, it is not because of this 
speculation that I have introduced the topic, but in order to remove 
a limitation of our previous discussion. Wc restricted our problem 
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to the case of neutral hght. Let us now lift that restriction. What 
shall we see when, in a set-up hke Metzger’s, the hght that is pro- 
jected on the wall is passed through coloured filters? The experi- 
ment has not been made, so we do not know. But it is possible to 
hazard a guess. For simpliaty’s sake we assume that the observer 
finds himself in a normally lUummated room before the experi- 
ment begins. Then the homogeneous coloured illtumnation breaks 
in upon a space which was “no rmal ” and therefore will be seen 
with reference to normal neutrahty, coloured in correspondence 
with the colour of the respeenve filter. But if the observer stays 
sufficiendy long withm the homogeneously coloured field, will it 
conunue to look coloured? Most probably not; it will, accordmg 
to my expectation, gradually become neutral. Why I expect it to 
become so and what the effect, if it occurs, means will be discussed 
later (see Chapter VI, p. 256). It is mentioned here only to indicate 
at least the possibility that contmued homogeneous coloured stimula- 
tion will eventually produce the same result as neutral stimulation, 
in accordance with our proposition that under homogeneous stun- 
ulation as little as possible will happen. For colour is more than 
neutral grey; it is an added event, an extra effect. In support of 
this view I will only menuon that both of Gelb’s patients described 
above were colour blind, one totally, the other parually, and that as 
a general rule disturbances of spatial orgamzation are accompanied 
by disturbances of colour vision. 

My hypothesis docs not go so far as to claim that the result of 
homogeneous coloured stimulation is quite idenucal with that of 
homogeneous neutral stimulation. I expect it to be different m the 
object-Ego relation which was touched upon previously. Thus I 
expect the subject to feel m a different mood in homogeneous red 
and violet fields, even if both appear as grey fog. For the moment 
it must suffice to note that colour in all its aspects may appear to 
be one side of the total orgamzation. 

Behavioural Space Not Purely VisuaL One last word to exclude a 
nusunderstanding. It would be wrong to suppose that in Metzger’s 
experiment the seen space depended only upon the visual stimula- 
Uon. Behavioural space is a much more comprehensive organiza- 
tion which is supported by other than visual forces, notably those 
which arise in the vesubular organ of our inner ear and those 
which derive from so-called deep sensibihty. And of course what 
we have said about this more comprehensive orgamzation of be- 
havioural space holds not only for Metzger’s experiments, for space 
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produced by homogeneous retinal stimulation, but for every kmd 
of visual space. Functionally space is never purely visual. 

The choice of our first experiment was easy enough, because the 
“simplest” case of stimulation could be deduced from ^e defimuon 
of our problem. Our next step has to be more arbitrary. Of course 
we could foUow up the lead which the first experiment has given 
us. We saw that orgamzation of space into surfaces at different dis- 
tances requires speaal forces, and we saw further that if these forces 
are produced by mere nucrostructure of an otherwise homogeneous 
stimulauon we shall see a homogeneous vemcal plane boundmg 
our visual space. 

Localization of the Plane Produced by Homogeneous Stimula- 
tion with Microstructure. A first question which we might ask now 
is: At what distance will this plane be seen? Unfortunately we have 
no suffiuent experimental data to answer that question. Metzger’s 
experiments proved only that the perceived distance depends to 
some degree on the intensity of stimulation, and that it need not 
be the same as the “real” distance. This expression is of course a 
mere abbreviauon. Strictly speaking we cannot compare real and 
phenomenal or behavioural data. When, for brevity’s sake, we use 
this incorrect terminology we mean that the behavioural quahty 
which appears in a parucular situation is different from the be- 
havioural quahty under more normal conditions. In the case of the 
distance of our homogeneous plane it would mean that the homo- 
geneous plane appears at a different distance from a plane which 
was objecuvely at the same distance, but which formed part of a 
more richly articulated field. Since our behaviour is determined by 
our behavioural field, it will mean also that in such cases our be- 
haviour would be badly adapted to the geographical field, or that 
there would be discrepancies between behaviour and behavioural 
field. More concretely, if we were to touch this plane with a stick, 
we should begin by pushing the stick not sufficiendy far; but since 
“touching” means a very definite experience which would not occur 
before we brought the stick into contact with the real wall, we 
would then go on moving the stick against the data of our visual 
space. 'Thus the two patients described by Gelb were liable to fall 
when they alighted from a tram because, owing to the spread of 
colour, the ground seemed too near to them and they innervated 
their muscles accordingly. Thus discrepancies between the real and 
the behavioural world can always be described in terms of be- 
haviour, which, as we have seen in our second chapter, depends on 
both the behavioural and the geographical environment. 
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But to return to our question at what distance the homogeneous 
plane surface will appear. Even though the seen distance was not 
entirely constant and would at higher mtensiues of stimulauon be 
greater than the real one, it had defimte hmits. In Metzger’s ex- 
periment the distance between the eye and the nearest point of the 
wall was about iJ5m. The maximum distance estimated was not 
quite twice that amount. Therefore the range of distances at which 
the plane appeared, if not the distance itself, is well determined. 
Does It depend upon the real distance'* Unfortunately we do not 
know, since in Metzger’s experiments this was kept constant. There 
exists, then, the possibihty that the behavioural will depend on the 
real distance. Of course ^e real distance cannot affect behavioural 
distance direcdy. Something must mediate between them. There 
are only three factors which can assume this mediating role. The 
first influences the stimulauon directly: if the distance is too great, 
the grain will become too fine to be effccuve; the imcrostructure 
will disappear, sumulauon will be homogeneous, and we shall see 
fog-Hlled space. 

This first factor, therefore, cannot account for a posiuve correla- 
tion between real and perceived distance in the case of a homogene- 
ous wall. Thus there remain only the two factors of accommodauon 
and convergence. Accommodauon, as we have seen, is possible 
only where there is inhomogeneity. And convergence has no direct 
determmant under the conditions of our experiment. We cannot 
substanuate this last statement since we are not yet prepared to 
state the direct determinants of convergence (see Chapter VIII), but 
convergence and accommodauon are to some extent coupled to- 
gether so that, when there arc no opposing forces, a given accom- 
modauon will insure a certain convergence. 

Inasmuch, then, as the apparent distance of the homogeneous 
wall will depend upon its real distance, it must do so through the 
mediation of accommodauon and convergence. Although many ex- 
periments have been carried out to determine the influence of these 
two factors on the localization of objects in an aruculated space, it 
would be dangerous to draw inferences from these cases for our 
case of a homogeneous plane even if the results of these experi- 
ments were umvocal. As a matter of fact, such an inference becomes 
impossible since the results of these experunents are highly contra- 
dictory. We have no adequate knowledge as to the role of our two 
factors. But we can say this much: Assuming the apparent distance 
of our plane depended upon its real distance and therefore upon 
accommodation and convergence, this dependence would be a direct 
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and not an indirect one. The early investigators held the opposite 
opinion; they thought that accommodation and convergence could 
influence perceptual data only if they gave rise to separate sensa- 
uons of their own which interfered or fused in some way or other 
with the visual sensauons. We cannot accept such a view. On the 
one hand, we do not normally experience such sensations, on the 
other this theory involves a kind of mental chemistry wluch has 
no place in our system built on actual scientific concepts. The direct 
influence which we have in mind is the state of the nervous system 
Itself which corresponds to a given degree of accommodation and 
convergence. It requires energy to accommodate and to converge 
to a near object, and within hmits the nearer the object the greater 
the energy. This fact, or other faas of a similar nature, may directly 
influence the organizauon of space, which, as we have seen (cf. 
p. 1 19), is Itself a dynamic process consuming energy. Later on we 
shall see that such an influence, where it exists, is not very con- 
siderable, and therefore it is not very probable that the dependence 
of the phenomenal distance of the homogeneous plane upon its real 
distance can be very extensive. 

INHOMOGENEOUS STIMULATION. SIMPLE CASE OF ONLY ONE 
INHOMOGENEITY IN OTHERWISE HOMOGENEOUS FIELD 

We must now turn to non-homogeneous stimulation; a possible 
procedure would be to take the next simple case in which the stim- 
ulauon varied umformly from point to point m one or several di- 
recuons. Leaving this nil later, we discuss now the case where, 
within a homogeneous sumulus distribution on the retina, there is 
a circumscribed area of a different stimulation. Unfortunately, we 
cannot treat this case without limitations. No experiment has been 
made in which the condiUons were fulfilled that both the enclosing 
and the enclosed area were absolutely homogeneous. Next to it 
comes an experiment by Metzger. The wall was lUummated with 
such an intensity that it appeared like a bowl. In the centre of the 
wall a small square was left unilluminated which, since the observer 
had to raise his eyes, was projected on the reuna as a trapezium. 
The observer saw a black trapezium on the surface of this bowl, 
which in the region where the trapezium appeared was frontal 
parallel to the tilted head, that is, indined towards the vertical. 

In this case the enclosmg stimulauon possessed a microstructure, 
while the enclosed was homogeneous. Yet this latter did not give rise 
to the perception of a space-filling fog; the part of the field corre- 
spondmg to it appeared in the same surface as that corresponding 
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to the enclosing one. In other words, the surface was constituted as 
a whole by the microstructure of the enclosing sumulation and this 
determined the effect of the small homogeneous enclosed area. 

However, interesung though this result is, it does not satisfy our 
curiosity about the effect of a discontinuity in an otherwise homo- 
geneous stimulation. For in this case the production of the surface 
was due not to the discontmmty but to the microstructure of the 
enclosing sumulauon. We still need to know the nunimum dis- 
continuity that would destroy the primary effect of fog-filled space. 

Conditions Specified: The Field Appears as a Plane. Since this 
question has not yet been answered, we must limit our original 
problem. We shall consider those cases in which the surrounding 
field appears as a plane surface, whether because of microstnicture 
or because of general field articulation, and we shall centre our in- 
terest on the effects produced within this plane surface by the en- 
closed disconunuity. Therefore we modify our postulate of a homo- 
geneous total field so as to mean a homogeneous field that is rela- 
tively large and which contains somewhere within its boundaries a 
homogeneous disconunuity. In practice we shall use plane sur- 
faces with spots upon them as distant sumuh. Let us look at 
any such spot, produced, for instance, by splashing ink on a white 
piece of paper. We see the ink blot: no problem seems to be con- 
tained m this simple case. There is the ink blot and we see it. But 
we have learned that the answer to our first question, why things 
look as they do, is wrong. There is a very real problem here which 
is only concealed by the fact of the universality of such experiences. 
And the appearance of the ink blot in our new example is as much 
of a problem as the appearance of the fog-filled space under con- 
diuons of perfeedy homogeneous stimulation. To see an ink blot 
IS the result of an organization just as the fog-filled space was. 
Of course it is a different kind of orgamzauon, and we must first 
describe some of its aspects. 

The Two Problems Involved in This Case. (1) Unit Formation. 
In the first place, then, our blot is seen as a umt, segregated from the 
rest of the field, and in the second place it has a shape. Both descrip- 
tions have their theoreucal imphcations. Why is the blot a unit; how 
does It become segregated from its surroundings ? The answer seehis 
obvious: because it is differently coloured. Certainly this is the 
right answer if one gives the right meaning to the word “because.” 
For in and of itself, difference of coloraaon is not the same as umt 
formation. 
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Fuut Law of Unit Formation and Segregation. If we ascribe se- 
gregauon and unificauon of paru of the field to the fact that each 
part IS m itself homogeneously coloured and differently coloured 
from Its environment, we imply a general law of umt formation 
and segregauon, viz., if the proximal stimulauon is such that it 
consists of several areas of different homogeneous stimulation, then 
the areas which receive the same stimulauon will organize umtary 
field parts segregated from the others by the difference between 
the stimulauons. In other words the equality of stimulauon produces 
forces of cohesion, mcquahty of stimulauon forces of segregauon, 
provided that the mcquahty entails an abrupt change. These arc 
truly dynamic proposiuons, and our explanation of the umficauon 
and segregauon of the blot is no longer banal if interpreted in this 
way. 

The Forces of Unification and Segregation. The criucal reader 
will be mchned to ask for some substanuation of our dynamical 
proposiuon. He will argue that it follows directly from the funda- 
mental premises of our theory, but that he wants to know facts 
on which It IS based. Let us sausfy our criuc. We claimed no pecu- 
liarity for psychophysical organizauon which would not belong to 
physical orgamzauons, and therefore we shall point out that exaedy 
the same proposiuon holds in physics. Thus, to use one of Kohler’s 
examples (1929, p. 138), if oil is poured into a liquid with which 
it does not mix, the surface of the oil will remain sharply determined 
in the violent intcracuon of molecules, and if the hquid has the 
same density, then the oil will form a sphere swimming in the 
other liquid. But, the critic will say, there are hquids with which 
oil does mix, therefore not any kind of difference will produce such 
forces of segregauon in physics. Have you got anything similar 
in psychophysical organizauon? We have, and this fact proves more 
than anything else that umficauon and segregauon are really dy- 
namic events produced by forces and not mere geometrical patterns. 

LiEBMANN EFFECT. I refer to an effect discovered and invesugated 
by S. Liebmann. A coloured figure (coloured now in the ordinary 
sense), say a blue one, on a neutral ground, begins to lose sharp- 
ness and defimuon, and simplifies its shape, if it be intricate, when 
its luminosity approaches that of the ground on which it lies. When 
the two luminosiues are equal the shape is completely lost; a vague 
and vacillating blotch is seen, and even that may disappear com- 
pletely for short periods of tune. Therefore difference of stimu- 
lation between an enclosing and an enclosed area, if it is a mere 
cobur difference, has, to say the least, much less power to produce 
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a segregation of these two areas in the psychophysical field than a 
very small difference in luminosity. Thus two greys which look very 
similar will give a perfecdy stable orgamzation if one is used for 
the figure and the other for the ground, whereas a deeply saturated 
blue and a grey of the same luminosity which look very different 
indeed will produce practically no such organization. This proves 
that difference of stimulauon is not in itself eqmvalcnt to segrega* 
tion of area; the latter, far from being a mere geometrical projection 
of a retinal distribution, is a dynamic effect which occurs with some 
stimulus differences more than with others and may fail to appear 
at all with very large stimulus differences when these are not of the 
kind to produce the forces necessary for orgamzation. 

HARD AND SOFT COLOURS. The physiological processes produced by 
two surfaces of different luminosity can then be compared to two 
hqmds that do not mix, and two surfaces of equal luminosity but 
different colour to two liquids that do mix. This discovery by Laeb- 
mann has been amplified in an investigauon carried out by M. R. 
narrower and mys^ We found that not all colours are alike m 
this respect, but that a colour will mix the better with an cqui- 
luminous grey, the shorter the wave-length of the hght which pro- 
duces it Thus red is the colour which segregates best and blue 
the one that segregates least. We have therefore mtroduced the dis- 
uncuon between hard and soft colours, red and yellow belonging to 
the former, blue and green to the latter. We also made a quanutauve 
comparison between the capaaty of organization possessed by colour 
and brightness differences (I, pp. 159 f.). The observer sat in front 
of two revolving grey disks of the same luminosity. In each of these 
disks a ring could be produced by mixing either colour or a grey 
of a different brightness with the grey of the ground. On the one 
the ring contained a given amount of colour, say 20° of blue, of a 
highly saturated blue paper. This gave the appearance of a faint 
ring. On the other disk the ring was made either lighter or darker 
by the introduction of a hghter or darker grey paper, and the ob- 
server had to decide how much of this hghter or darker grey was 
necessary to produce a ring equally clear and marked as the col- 
oured one on the other disk. In the example indicated the amount 
of the hghter grey needed in the neutral ring was such as to add 
only one degree of white to the rest of the disk. 

Talbois Law. A few words to explain the procedure. According to 
Talbot’s law a spinning colour wheel composed of different sectors, if it 
rotates fast enough so as to fuse completely, looks like a non-rotatmg 
colour wheel on which the qualities of the different sectors arc spread 
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unif ormly in amounts proportional to their respective sectors. Otherwise 
expresscct a rotating disk of several s^tors is eqmvalent to a stauonary 
one whose quality is the average of the qualities contained in the 
sectors of the different luminosities and Then if a is the angle of 
the sector with the grey /j, and /S the angle of the sector of the quality 
/j, p = 360 — a, the rotatmg disk is equivalent to a stationary disk with 

the luminosity / formula 

we can calculate the luminosity of the ring if we know the luminosities 
of the disk and the grey paper introdui^ into the nng. We express 
the luminosmes with regard to the luminosity of white. Calling the 
luminosity of 1° of white umty, a whole white disk has the luminosity 

3 ^- 

In the example I have just mentioned, the grey, equiluminous with 
blue, had the value 47 white. The grey ring, equal in clearness to a ring of 
20° blue and 340° of this grey, had the luminosity 48, le., it was only 
about 2.1% lighter than die rest, whereas the cdoured sector in the 
other ring was 5^% of the whole rmg. 

In another experiment, where green, less saturated and lighter than 
our blue, was used, the figures are: the neutral nng, equally clear as a 
ring of 8.3% of green (30°), was about 3% lighter than the rest of 
the disk, liie Liebmann efiect, ix., the blurring of the ring, is not as 
marked under these condibons as I have described it above '^ere are at 
the boundaries other slight inhomogeneities which produce a better 
organization than the mere colour difierence would be capable of 
bringing about. 

DEPENDENCT OF UEBMANN EFFECT UPON INTENSITY OF STIMULATION. 
Another general result of our expenments is relevant in this con- 
nection. The set-up was quite Afferent from the one described 
last. An irregular coloured figure was seen in a uniform neutral sur- 
rounding, the intensiues of the figure and surrounding being varied 
independendy. Under these condiuons we found the Liebmann ef- 
fea stronger under low than under high illuminadon or, otherwise 
expressed, the greater the intensity of the illumination, the greater 
the unifying and segregatmg forces. Furthermore it was found that 
white is a harder colour than black even when it reflects the same 
amount of light into the observer’s eyes, a result previously obtained 
in experiments carried out by Dr. l^ntz and myself (see Chapter 
VI). Consequendy a saturated red figure on a Wghly illuminated 
wlute ground would show pracdcally no Liebmann efiect at all; 
the figure would lose none, or only the faintest trace, of its arucu- 
ladon at the “coincidence point”; that is the point at which figure 
and surrounding are of the same luminosity (Koffka-Harrower II). 
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Now the result that intensity o£ stimulation increases the forces 
of orgamzauon may possibly mochfy our conclusions based on Metz- 
ger’s experiments. Although without a doubt in his experiments the 
effect of greater intensity was largely due to the effectiveness of the 
microstructure, we have to consider the possibihty that it has a 
direct result as well, so that possibly a very bright and totally homo- 
geneous field would look less foggy than a less bright one. Further- 
more, these results explam why, for Gelb’s two patients, the thick- 
ness of colour in front of a surface varied inversely with the white- 
ness of the surface. 

( 2 ) The Problem of Shape. After having proved that unit for- 
mation and segregation is a dynamical process which presupposes 
forces produced by discontinuities in the proxi- 
mal stimulation, we must turn to the second 
aspect of our problem. Our blot has a shapie. 

Although It IS perfectly true that the shape is 
produced by the same process which is respon- 
sible for segregating the umt, it would be wrong 
to suppose that for this reason no more need 
be said about shape. A simple demonstration 
will show that shape introduces a new problem. 

Look at the accompanying Fig. 9, taken from Buhlcr (1913). It can 
appear in three different shapes, two bi-, one tri-dimensional. It 
may look (a) hkc a sort of square with curved sides, or (b) tri- 
dimensional hke a sail blown up by the wind, or (c) when the 
main axis of symmetry is diagonal from the right bottom to the 
left top corner, like a kind of kite. In all three cases umfication and 
segregation occur along the same boundary hncs; consequently um- 
fication and segregauon per se docs not explain shape. 

Reality of Shape Proved. And yet, shape is no less real than the 
unit Itself. In the precedmg secuon we have proved the rcahty of 
the umt; accordingly we shall now prove the reality of shape. We 
shall do this by showing that shape has functional effects, indirect 
and direct ones. We owe the first proofs to an experiment by L. 
Hartmann, who investigated the influence of shape on the cntical 
fusion frequency. We have already briefly referred to the fact that 
a periodic stimulation, if the period is short enough, has the same 
result as a continuous stimulation, the rclauon between the two 
being regulated by Talbot’s law. This law was originally proved 
for colour wheels, but it holds, of course, also in the case when 
a light figure is projected on a wall and an episcoustcr rotates in 
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front of the lantern’s objective. An episcotister may be either a 
disk with holes in it, or an ordinary colour wheel from which one 
or more sectors are completely missing, so that the hght can pass 
unobstructed to the screen when the opening of the colour wheel 
passes in front of the lantern. Objectively this produces an alterna- 
tion between light and dark on the screen, the proportion of the 
light and dark periods being determined by the size of the open 
sector or sectors. But if the episcotister rotates fast enough, no such 
alternation, not even the trace of a fheker, is visible; fusion has been 
attained, and the lowest veloaty which produces fusion is the critical 
fusion velocity, or, if we count the number of different exposures 
per umt of time, we establish the criucal fusion frequency. The ex- 
periment to be described presendy can indeed be made with such 
an apparatus. Hartmann’s procedure, however, was different, yield- 
ing greater quantitauve differences. Instead of a periodic succession 
of exposures interrupted by periodic intervals of darkness he used 
two exposures only; before the first and after the second exposure 
the whole field was totally dark, and between the two exposures 
there was a dark interval. He used a Schumann tachistoscope— a 
wheel with a wide rim rotating m front of a telescope. The rim has 
two shts, variable in size and at variable distance from each other. 
When these slits pass in front of the telescope, the observer sees 
an object exposed behind the wheel, and the ume of the exposure 
is determined by the length of the slit and the velocity of rotation. 
If, then, two slits with a black interval pass between the telescope 
and a hght figure, the experience of the observer will depend upon 
the velocity of the rotation. Without going into detail I mention 
only the two extreme cases: with very low velocities the observer 
sees the figure twice and in between an interval of darkness; with 
SufSdendy high speed, however, the observer sees one figure only 
without the slightest flicker. It is easy to determine the lowest ve- 
locity at which this effect occurs, viz., the critical fusion velocity. 
Among many other figures Hartmann exposed also our Fig. 9 and 
instructed his observers to see it either in shape (a) square, or shape 
(c) kite. The result is summarized in Table 4, the figures giving 
the duration of one whole rotation of the wheel and of one whole 
period, the two exposures plus the interval between them, at which 
one complete fusion occurred, in o'= ^000 sec. 
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TABLE 4 
(from Hartmann) 

period of rotation period of total exposure 
“square” 1190 116 

“kite” 1080 105 

I shall add the figures for another pattern used by Hartmann. Fig. 
10 can be seen either as a square with a heavy diagonal hne or as 


Fig. 10 

(In the onginxl expenmeot the parts printed here in black were white and vice 
versa.) 

two triangles. The critical fusion periods of this pattern are given 
in the next table, which is in all respects similar to the preceding 
one. 

TABLE 5 
(from Hartmann) 

period of rotation period of total exposure 
“square” 1260 123 

“2 triangles” 1170 114 

In the first pattern the difference between the critical fusion periods 
IS a little more than 10% of the total period, in the second, a little 
less. And in each case the higher figure corresponds to the phe- 
nomenally simpler pattern, a point to be remembered. That these 
values reveal significant differences was also proved quahtatively. 
If the critical vdocity had been reached for the simpler of the two 
possible figures so that it was seen without flicker, and the observers 
were then asked to change over to the other less simple one, this 
shape flickered invariably, until the period was further reduced by 
increasing the velocity of the rotating wheel. The second figure 
yielded sull another qualitative observation, in that before fusion 
was reached the black strip looked different if it was a part of the 
square or the “dead space” between the two triangles. Objectively 
this particular part of the field was black all the time; the passing 
of the slits made not the slightest difference. Therefore, in and by 
itself, it should show no flicker at all. But this was true only when 
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It appeared as the space between the two triangles, whereas it par- 
ucipated in the flicker of the whole figure when tlus was seen as a 
square, proving again the reahty of the actually perceived units. 

In the first example, the Buhler figure, the two patterns differ 
from each other m shape only, in the second, in shape and unifica- 
uon. Thus the first table proves the reality of shape, and the second 
the reahty of shape and unification compounded. 

But Hartmann discovered also a more direct effect of shape than 
the one previously described. Under his conditions of double ex- 
posure and with a somewhat more elaborate techmque he found 
that the brightness at which figures fuse perfectly depends upon 
their shape, less articulated figures appearing darker than more 
articulated ones. 

The Shape-giving Forces. What does it mean to have proved the 
reality of shape or form? We have shown that the criucal fusion 
frequency is not an affair that concerns each nerve fibre separately 
but pertains to a whole segregated unit, and that with a given umt 
It stdl depends upon the shape of this umt. Both results prove that 
fusion depends upon the dynamic aspects of the fusing part of the 
field, upon the forces which keep it together and separate it from 
the rest of the field and upon the forces which give it its shape. The 
figures which we produced by intermittent sumulation correspond 
to physiological areas under stress, and the distribution of these 
stresses is a factor that determines the ease with which fusion occurs. 
What, then, is the relauon between unit formauon and shape? Let 
us return to the example from physics which we selected in our 
discussion of segregauon. We saw that oil, immersed in a hquid with 
which it will not mix, will separate itself from it by the forces within 
and between the surfaces of the two media, and that the same sur- 
face forces will also give shape to the oil, under specially simple 
conditions, the shape of a sphere. The forces which segregate the oil 
from the other liquid are at the same time forces which hold the 
oil particles together, and these forces are not in eqmlibrium until 
the final shape is reached; before, there are pulls along the surface 
and in the interior which change the shape of the oil until it is in 
eqmhbrium with the surroundmg fluid. If we apply this to our 
problem of perceived form we must conclude that the shape of our 
ink blot or of any other figure is the result of forces which do not 
only segregate the figure from the rest of the field but hold it in 
eqmlibnum with the field. There are then forces within the figures 
and along their contours, a conclusion which we had drawn di- 
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rcctly from our experiments. However, this point 1$ fundamental; in 
the last secuon of our second chapter we formulated the task of 
psychology and indicated the steps which we would take in order 
to develop a system of psychology. The point which concerns us 
now is the first part of the first step, the discovery of the forces 
which organize our environmental fidd into separate objects. 

Experimental Demonstration of These Forces. We have al- 
ready discovered some of these forces, and we shall now add some 
experimental evidence to prove that the orgamzed objects or umts 
are really dynamically different from the rest of the fidd, that each 
such unit has its specific distribuuon of forces. Our first examples 
are taken from the fidd of so-called contrast. It is well known that 
a small grey field looks whiter when it is surrounded by a black than 
by a white field. This in itself would be a proof of our proposition, if 
It were proved that the black and white fields, as units and not as 
mere sums of “black-white events,” were responsible for the effect. 
For in that case the different appearances of the grey fidd in the 
two different environments would prove that the larger, black and 
white, fields exerted forces on the inlying grey fields so as to change 
their whiteness. However, according to the traditionally accepted 
contrast theories, which all have their origin in Henng’s theory, the 
contrast effect has nothing to do with umty or shape of the fields 
but merely with the amount and proxinuty of the brightnesses out- 
side the inlying field. 

TRADITIONAL CONTRAST THEORY. According to this theory a white 
process induces black process in its whole surrounding, the strength 
of the influence decreasing according to an unknown function with 
distance. In the more modern form of this theory there is, except 
under spedal conditions, no similar influence exerted by black, smee 
there is no local stimulauon which produces black. If, therefore, a 
grey inlymg field appears whiter when it is surrounded by a black 
field than when it lies within a field of its own brightness, this is 
not explained as the result of a whitening effect of the black environ- 
ment, but by a darkening effect of the “equivalent” grey one, the 
term “equivalent” meaning “of equal whiteness.” According to this 
view two equal excitations will weaken each other, each inducing 
black process in its neighbour and thereby decreasing the intensity 
of the white process produced by the incoming hght. The fact that 
small grey patches on any background look lighter than large ones 
IS explained by this principle which is called “Binnen-Kontrast” in 
German, whi^ can be translated as “mternal contrast.” Even if 
our grey field were surrounded by a darker grey field it would still 
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be darkened by it, since the white process, which is sail aroused in 
the surrounding field by the incidence of hght, produces contrast, 
i.c, black process in the inlying field. 

It IS characterisuc of this theory that contrast is a summative and 
an absolute affair; it depends upon the mere amount and geometneal 
distnbution of the exatations and upon their absolute intensity, umt 
formation and shape being excluded as effective faaors as well as 
the relaUon of the stimulauons oi the two fields. 

We shall later show the falsity of the second aspect of this theory, 
its character of absoluteness. At the moment we must prove that its 
summative aspect is wrong; for that disproof contains the proof of 
the forces operative within a umfied and shaped field part. 

Before doing so I must remind the reader that besides mere 
brightness contrast there exists also a colour contrast m the stria 
sense. A small grey field within a large red one looks green or 
greemsh, within a green, red or reddish, etc. I also want to add 
that I am using the term contrast merely as a desaiption of the 
facts reported and in no way as an explanation. Therefore the 
reader should not, in following my argument, connect any theory 
with the term contrast, but judge the argument for what it is worth 
as a conclusion from facts. 

EXPERIMENTAL EVIDENCE AGAINST THIS THEORY. The first experiment 
IS quite old. Wertheimer told me of it at the beginmng of the war 
and I published it in 1915 (p. 
40). Benussi had discovered the 
effect at about the same time 
(1916, p. 61 n.), and in his pub- 
lication he pointed out that 
similar experiments had been 
made long ago in Wundt’s lab- 
oratory by Meyer, who, how- 
ever, drew very different con- 
clusions from them. The form 
in which it is represented in Fig. 
II is a combination of Wert- 
heimer’s and Benussi’s patterns. 
On a ground half red, half 
green, hes a grey ring. Looked 
at naively, it will appear more or less homogeneously grey. Now di- 
vide the circular ring into two semicircular ones by laying a narrow 
strip of paper or a needle on top of the boundary between the red 
and the green fields. At once the semicircular rmg on the red field 



green 

reef 
Fig. II 
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will look disunctly greenish, that on the green field, distinctly red- 
dish. We may express the result of this experiment thus: a umfied 
figure will look uniform imder condiUons where two segregated 
figures produced by the same stimuh will look difierent from each 
other. What is the theoreucal relevance of this experiment'* On the 
stunulus side we have three umform areas in d^nite geometrical 
relationships: a red, a green and a grey, so arranged that the one 
half of the grey interrupts the red, the other the green. From what 
we know, we should expect to sec three units, a red, a green, and 
a grey one, an expectation that is fulfilled in the first part of the 
experiment. We Aen introduce a new inhomogenaty which di- 
vides our ring into two half-rings. And now something new hap- 
pens; the hitherto ineffecuve circumstance that the two halves lie 
within different surroundings, interrupt different homogenaties, 
changes their own quahty; in other words the leap of stimulauon 
between the ring parts and thar environment now becomes effec- 
tive. These leaps of stimulation have existed in the first part of the 
experiment as well, therefore the forces which in the second part 
give to the two half-rings a different colour must have existed all 
the time. If, then, the whole ring looked grey, this can only be due 
to the fact that the forces of cohesion which hold the ring together 
are so strong as totally or partially to resist the influences of the 
other forces which would make the rmg inhomogeneous. This leads 
us to a new principle of orgamzation which is the conversion of 
one of our old ones: a strongly unified part of the field will look as 
uniform as is possible, i.c, as much as the prevailing conditions 
allow. For this proposmon there is abundant proof. (Fuchs, 1923, 
Koffka, 1923, Tudor-Hart, G. M. Heider.) 

To return to our experiment: still differently expressed, we pro- 
duce two kinds of forces, such as will make the ring umform and 
such as will make it look different in its two parts. When the rmg 
IS seen as one, the first forces are stronger, and only when they have 
been weakened, the other forces will gain supremacy, effect a ^angc 
of colour and with it a change of shape; two figures are seen instead 
of one. A shght modification will bring out the role of shape in 
this process of orgamzauon. A rmg is a perfeedy balanced figure 
with no articulation within it. It is plausible to assume that it is 
this property which makes the forces of cohesion so strong that the 
forces of aruculation remain without effect. If this is the true ex- 
planation, then our experiment should yield a different result if we 
substituted for the ring a figure which has two clear subdivisions 
hke an eight. If this new figure is so placed on our red and green 
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field that the boundary hne of the two colours divides the figure 
symmetrically then before the dividmg hne is introduced these two 
parts should look more different from each other than the two 
parts of the ring. And this is the case. Indeed, one might derive a 
method of measuring the forces of cohesion belonging to a given 
shape from such experiments. 

That the shape of the inlying field determines the amount of con- 
trast colour it takes on from a surrounding field was also shown 
in certain experiments of G. M. Heider’s (p. 52). On three large 
blue fields of equal size she introduced one small grey figure, a 
circle on one, a ring on the second, and 12 very small circles ar- 
ranged on the arcumference of a larger circle on the third. The 
dimensions of the figures were such that the total amount of grey 
was the same on all three blue fields. Now according to the summa- 
tive theory these three figures should have looked yellowish to a 
different degree, the last one most and the first least, because in the 
last, the grey parts were in closest contact with the blue, each litde 
circle being entirely surrounded by it, while in the first figure, a 
relatively large mass of grey is relatively far removed from the 
blue. The facts belie this expectauon, the first figure, the full circle, 
looking most, the last figure least, yellow. It is the figure with the 
greatest cohesion that becomes most coloured, a new indicauon of 
the close relation between the degree of orgamzation and colora- 
tion. 

Of course there is no contradiction contained in the fact that 
in the Wertheimer-Benussi experiment the most cohesive figure was 
the least coloured, while here it is the most coloured, for in that 
experiment the umformity which was enforced by the great cohe- 
siveness had to be a neutral uniformity, while in Mrs. Heider’s ex- 
periment, no such connecuon between unifornuty and neutrahty 
exists. 

Another experiment, extremely ingenious, devised by Wertheimer 
and carried out by Benary, later repeated with modifications by 
W. H. Mikesell and M. Bentley and by J. G. Jenkins, reveals the 
forces of organization in a new way.* They show that the forces 
within a (behavioural) figure arc different from those outside its 
boundary. In the two Figs. 12 a and b, a small grey triangle, identical 
in both patterns, lies either on a large black triangle (a) or outside 

*The two later investigatioiu fully confirm the results of Benary and hu theory, 
although the authors of the first of them hold a different opinion. The relation m 
wtuch these two papers stand to Benary’s has been very ably summarized and dis- 
cussed by W Metzger (1931). 
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in a niche between the arms of a black cross {b). Both small tn- 
angles border on black and white. Actually the httle triangle has 
more white in its neighbourhood in a than in b, a being produced 
out of b by parts of the black being cut away, as indicated in c. 
Therefore, according to the Hcrmg theory of contrast, the httle 
triangle should look darker in a than in b, whereas in reality it 
looks darker in b than in a. The reason is obvious. Phenomenally 
the triangle lies on the black in a and on the white in b, but this 
matter of belonging either to the black or the white is entirely a 
matter of orgamzauon, and not of the geometrical distribuuon of 
the proximal sumuh. For again, in each of our two patterns, the 

T + + 

a b c 

Fig. 12 

proximal stimulauon corresponding to it consists of three homo- 
geneous areas all different from each other; that each of these homo- 
geneous areas produces a special umt in the behavioural space we 
know already to be a result of orgamzauon. A forttort the mutual 
relauons of these umts are products of the organizing processes. 
Therefore to he on a paiticular field-part means to be subject to the 
forces which hold this field-part together as a unity and to be more 
or less shielded against forces from the oudying field. It would be 
wrong to assume that this isolauon is complete. Benary’s original 
experiments and the contributions of the later experimenters prove 
that these forces are also operative, but the result, as formulated in 
the preceding sentences, has been confirmed with a great variety of 
different patterns by Benary and the American invesugators. 

This experiment proves not only the reality of the forces of uni- 
ficauon and segregation, but also the reality of shape. For what is 
It that makes the htde triangle he inside the larger figure in one 
case and outside in the other? The answer is: because in (a) the 
total large triangle, of which the small triangle is a part, is a well- 
balanced good form; the form of the black part alone is much less 
sausfactory. And conversely, in (Jb) the cross without the htde 
triangle has by far the better shape than the figure which includes 
the small figure. Otherwise expressed: organization depends upon 
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the resultmg form. Of several geometrically possible organizations 
that one will actually occur which possesses the best, the most stable 
shape. This is, of course, nothing but our law of pr^nanz. 

OTHER piRECT EFFECTS OF SHAPE. Thus we have established a first 
direct effect of shape. We shall now adduce more experimental evi- 
dence for this direa effea manifest in the process of orgamzaUon 
Itself. In the Werthcimer-Benary experiment the effea occurred 
under somewhat more complex conditions than those from which 
we started; instead of having two homogeneous fields with a leap 
of quahty between them, there are three such fields in this experi- 
ment. To return to the simpler case we shall revert to our example 
of the oil which assumes the shape of a sphere within a liquid of 
equal specific density with which it does not mix. Let us ask the 
following quesuon: If a sphcncal distnbuUon of a certain kind of 
material withm a different material is the most stable, why do we 
not see a sphere or at least a circle whenever there appears a spot 
of any shape m a homogeneous field? (We can exclude the sphere 
because we are assuming that in our experiments the conditions are 
such as to concentrate ^ colour processes m one plane ) But why 
do we not see a circle? The answer is very simple, and yet it wdl 
lead us to a new proof of the reahty of form. The drop of oil be- 
comes a sphere when, owmg to the constitution of the surrounding 
hquid, there are no forces which prevent it from yielding to the 
forces on its own surface and in its own interior. As far as the sur- 
rounding hquid IS concerned, any shape would be as good as any 
other. When, however, we stimulate our eyes by an irregular black 
spot on a white surface, the condiuons set up on the retina which 
start the whole process and keep it going do exert just such an in- 
fluence on the shape of the resulung distribuuon of process as 
was absent m the case of our oil sphere. For the stimulation deter- 
mines not only the amount of bla^ which is produced within the 
white — ^if it did only that, we should indeed expect to see a arcle 
whatever the shape of the spot— but also very defimte spatial rela- 
tions of the ensumg distribution. The dynamic form of the process 
distribution depends upon a geometrical form of stimulus distribu- 
tion. 

TWO KINDS OF ORGANIZINO F(»CES, EXTERNAL AND INTERNAL ONES. 
In our psychophysical case, then, we have two kmds of forces, those 
which exist within the process in distribution itself and which will 
tend to impress on this distribution the simplest possible shape, and 
those between this distribution and the stimulus pattern, which con- 
strain this stress towards simplification. We shall call die latter ex- 
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tcrxial, the former, internal forces of organization, external and in- 
ternal referring to that part of the whole process which corresponds 
to our perceived form. 

If this hypothesis is true we should expect very stable organizauons 
whenever the two kinds of forces act m the same direcuon, if, e.g., 
our spot has arcular shape. Ginvcrsely, if the forces are m strong 
conflict, the resulting orgamzauon should be less stable. Can we 
verify these conclusions? 

EXPERIMENTS BASED ON THIS MSTiNCTioN. Thc general principle of 
such verification is easy to discern. We must expose irregular figures 
which would produce the conflicting forces just described and 
watch the result. In our choice of figures and general experimental 
condition we can pursue two aims, either to make the forces which 
prevent a stable organization very small or to make them very 
great. In the first case we would expect the internal forces of organ- 
ization to be strong enough to overcome these external forces, in 
the second case we should expect unstable end-products, that is, 
perceived figures which change while we look at them, or which 
are not clearly structured over their enure extent. Experimental pro- 
cedure has chosen thc first modes of procedure, and chance ob- 
servauons have been made when the same special condiuons were 
fulfilled. We shall discuss these results presendy. 

External Forces Strong. But at first we shall suck as closely as 
possible to thc case of stimulation with which we started, viz., one 
spot in a larger homogeneous field which can be looked at without 
time limits. In this case thc forces issuing from thc reuna are par- 
ticularly strong. If, then, we bring them into strong conflict with 
thc internal forces of orgamzauon, what will happen? We expose 
for our purpose a blotch with as irregular an outhne as we can pro- 
duce. The result is somewhat disappoinung. Unless our spot is very 
large it will look clear and stable enough with all its irregularities. 
What conclusions can we draw from this result? In thc first place it 
proves thc suength of the deterimnmg forces, which prevent a large 
dislocation in thc mtercst of a better orgamzauon. Without any 
other evidence we should even apparently be justified to suppose 
that these reunal forces were thc only operauve ones, that our per- 
cept were nothing but a geometrical projecuon of the retinal 
stimulus pattern. But even without further knowledge, such an 
assumpuon would not be quite in harmony with observauon. For 
when we see such an irregular patch, we do not see its whole 
geometneal shape in the same way. We see first of all a general 
form, more or less symmetrical in outhne, and then dents and 



140 THE ENVIRONMENTAL FIELD 

protuberances which interfere with or modify this general outline; 
a distinction which is nowise contained in the geometrical pattern 
as such, but is the effect of those very orgamzmg forces which we 
set out to find. However, I admit that this evidence alone would 
scarcely be su£aent to prove our point. Let us analyze our result 
a bit further to see whether we cannot discover why any more 
noticeable effect of the internal forces of orgamzation failed to 
appear. We accepted it as proven that the external organizing forces 
excluded any great dislocation of parts. Let us assume, then, that 
smaller ones are possible. Now in many totally irregular patterns, 
small dislocations of parts would not m Jee them any more regular, 
and therefore there is no reason why under these conditions they 
should occur. But this argument gmdes us to 
a new experiment: make our objective patterns 
such that small dislocations would make the 
figure more regular. When you look uncrit- 
ically at Fig. 13 so as to sec it as a whole, you 
wdl see a figure which is not quite a circle but 
very nearly so. In reahty it is a polygon with 
12 corners, and not an enurely regular one, 
since only four of the central angles are exactly 
30®, the others all slightly less or more. Here 
shght dislocations of parts in the right dirccuon will produce a 
much more regular organizauon, and here indeed these dislocaaons 
occur; you sec a regular figure. 

Another way of demonstrating the same effect would be to make 
our spot very nearly, but not quite, a square so that, let us say, the 
two lower angles are of 89° only, the two upper of 91“. Such a figure 
will look hkc a square as long as one docs not scrutimze it very 
carefully. 

Demonstrations of the effectiveness of the internal organizing 
forces hkc the last one occur at practically every moment of our 
lives. We arc surrounded by rectangular things which look to us 
rectangular. Even when we disregard the fact of perspective dis- 
tortion, each one of these cases is a point in hand: for what real 
rectangle is a mathematically exact rectangle? The deviations will, 
as a rule, be considerably smaller than in our last figure, but they 
arc there, and yet we see perfect rectangles. Now it will be objected 
to this argument that in the cases of everyday hfc the differences 
between the angles are so small as to be subhminal. But what does 
this objection prove? That two angles, say one of 90° and one of 
90.5“, are subhminally different means that they will look alike, but 


□ 

Fig. 13 
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it does in no way imply that they must both look hke right angles, 
as they actually do; as far as the facts of threshold go, ^ey might 
both look just the timest bit obtuse. Therefore the objecUon is no 
objection at all, and the fact that we see rectangles everywhere is 
due to the fact that the true rectangle is a better orgamzed figure 
than the slighdy inaccurate one would be, and that only a very shght 
dislocauon is necessary to change the latter into the former. 

But we can demonstrate the internal forces of orgamzation under 
conditions of strong external forces in sull another manner. Instead 
of producing actual distortions these forces may be made to produce 
completions and in that way interfere with the external forces. 
Fig. 14 may be seen as a very irregular form but also as two idenucal 
and symmetrical forms, one pardy upon the other. 

In the second case, hnes appear indicated in the 
seen form to which no changes of stimulauon 
correspond. Therefore the unifying forces which 
are produced by the homogeneous stimulation of 
the whole dark area are overcome by segregaung 
forces which arise from the unification of well- 
shaped figures, each one of the two figures being Fig. 14 
of a better shape than the one irregular figure with 
homogeneous colouring. It is easy to shift the relative position of 
the two figures so as to make it practically impossible to see them 
as two, and that happens when the one figure is simpler than in 
our pattern or when the protruding part of one of them is not a 
charactcrisdc part of a part-figure. 

External Forces Wea\. And now let us turn to the evidence which 
has been accumulated in experiments in which the external organ- 
izing forces were reduced in strength. A number of different meth- 
ods were used for this purpose, (i) short time of exposure, (2) low 
intensity, (3) small size, (4) after-images. The result has been the 
same throughout: simple, well-balanced figures are perceived when 
irregular figures are actually exposed. A few words about each of 
these methods. Lindemann exposed figures for 20 <T several times in 
succession and asked his subjects after each exposure to make a draw- 
ing of what they had seen. Fig. 15 shows a series of such drawings, 
the last being the one actually exposed, the others successive repro- 
ductions. The two next, Figs. 16 and 17, are taken from an article by 
Granit (1921), who used a method similar to Lindemann’s except 
that he did not ask for consecutive drawings. The first of them 
shows the original and a drawing made by an ii-year-old child. 
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The second requires a word of comment. Here the original is not a 
single Hgure produced by a single inhomogencity, a spot, but by a 
pattern of dashes. Although we shall discuss the process of organiza- 
tion occurrmg under these conditions a httle later, we include this 


Fig. 15 

and similar examples from other invcsugators in the present dis- 
cussion because, from the point of simphficauon of form, these 
examples are idenucal with the others. Our figure represents the 
original and two reproductions by two different adults. 

The simplification is as clear in Gramt’s as in Lindemann’s cases. 
Lindemann employed still another method in order to prove the 
greater stabihty of simple forms 
under condiuons of short expo- 
sure, by exposing a circle and 
an elhpse in such a way that 
parts of these figures were ex- 
posed for different time inter- 
i vals. Under these conditions 

Fig. 16 the ellipse was deformed, as- 

suming, for instance, the shape 
of an acorn, while the arcle was cither not affected at all, or, when 
the difference in exposure times was too great, dismtegrated into 
two parts. 

Lastly we recall Hartmann’s experiment described above in which 
a figure was given two exposures separated by a short mterval and 
the total exposure time measured which just made the figure appear 
imitary and without flicker. It was found that a sumulus pattern 
which could be perceived in two different shapes fused more readily 
when the perceived shape was the simpler of the two possible ones. 
In the light of our present knowledge and in conformity with our 
previous conclusions we can interpret this by saying that the in- 
ternal stresses in the simpler figure were smaller than in the less 
simple one, and that this reduced internal stress facilitates the fusion 
of two processes into one process. 

An experiment m reduced intensity was made as early as 1900 
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by Hempstead in Titchcner’s laboratory: the figures were projected 
on a moderately illuminated screen, and an episcotister with a 
variable opemng rotated between the lantern and the screen. By 
gradually increasing the opemng o£ the episcotister the figures were 
made more and more clear. With the smallest opening no figure at 
all was seen; when it began first to appear, it was strongly deformed 
compared with the stimulus pattern, being simpler, more sym- 
metrical, with rounded mstead of pointed corners, gaps closed, and 
even lines which were demanded by the 
general shape but absent in the sumulus 
^led in. Wohlfahrt, who worked with 
figures which were at first reduced in 
size almost to mvisibility and then 
gradually made larger, found qmte 
similar results; he stresses the phe- Fig. 17 

nomenal instability which appeared as 

a direct observable property of the figures; they appeared charged 
with internal forces which ever and anon would lead to actual jerks 
and jumps within them. 

All these experiments amply confirm our expectations. With weak 
external organizing forces the internal ones are strong enough to 
produce considerable dislocations which lead to more stable shapes. 
These same forces can even produce new material processes if 
thereby the figures become more stable; new hnes may be added, 
a phenomenon which we shall study with some detail a htde later. 

We turn now to the after-image experiments. The after-image 
occurs when the stimulus is removed, and, in the simplest case, a 
homogeneous surface is subsututed for it. It must be explamed by 
forces which arise from the efferts of the originally occurring 
processes in the nervous system. One might think of reversible 
chemical processes, material having been decomposed, and the 
products of this decomposition now recombimng themselves to 
form the original substance by a reverse process. At any rate, the 
forces are entirely within the orgamsm, their place is no longer im- 
pressed by outside agencies, and therefore they are more free to re- 
arrange themselves. An old observation described by Goethe, which 
everyone can repeat, confirms this conclusion: the after-image of a 
square will gradually lose its sharp corners and become more and 
more circular. 

Still more sigmficant are experiments performed by H. Rothschild 
because, in these experiments, the occurrence of an after-image itself 
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depended upon the fact whether it made a good shape or not. In- 
stead of using surface figures he used contour figures for his pat- 
terns. If such contour figures were simple they produced very good 
after-images; as a matter of fact, the after-images were improve- 
ments on the original, inasmuch as all shght irregulariUes would 
disappear. If, on the other hand, the hnes formed no simple shape, 
the after-image would either be a better shape or several of the 
Imes would not appear in the after-image at all. The first is proved 
by an experiment with two parallel lines arranged as in Fig. 18. 
If both lines appeared in the after-image, their displacement in re- 
gard to each other was greatly reduced, so that they formed two 
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sides of an incomplete rhomb. Frequently enough, however, the 
two lines did not appear simultaneously, but alternated with each 
other; and this brings us to the second possibihty of which the next 
figures arc a still better example. While Fig. 19 a gave a clear and 
complete after-image, Fig. 19^ did not. Here cither only the line 
that lay closest to the fixauon point, marked in our figures by x, 
appeared, or two lines came in alternation, and yet the four hnes of 
Fig. b are identical with four hnes of Fig. a. 

These experiments, then, prove the influence of shape, and thereby 
the operauon of the internal forces of organization on the total or- 
gamzauon process. 

External Forces Reduced to Zero, (i) Experiments on the Blind 
Spot. The anatomical structure of our eye permits us to go even a 
step further and to reduce the external forces to absolute zero. At a 
distance of about 13° from the fovea on the nasal side lies the blmd 
spot, an area practically, if not entirely,' inscnsiuve to light. This 
spot has a somewhat irregular shape, its horizontal extent is about 
6°, ite greatest vertical extent shghtly more. The fact that even m 
monocular vision no hole in our phenomenal space appears has 
intngued physiologists and psychologists for a long time, and many 
expenments have been made to find out what exactly is seen in the 

*For experiments which seem to prove ^t the blind spot is not absolutelv 
insensitive, 
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region of the blind spot. The theoretical interpretation of the ex- 
periments suffers frequently from the impheit assumpuon, a special 
case of the constancy hypothesis, that what happens under a par- 
ticular set of condiuons must happen under all conditions. Without 
this assumption it is not difficult to bung order mto the great variety 
of experimental data. For our purposes it is suffiaent to recall one 
experiment which goes back to Volkmann (1853) and Wittich 
(1863). A cross is viewed in such a way that its centre falls into 
the blind spot while the arms stretch well mto the sensitive region 
of the rcuna. Under these conditions the complete cross is seen, and 
when the two arms are of different colour the centre appears in the 
colour of ather of the two arms, preferably in that of the hori- 
zontal. A figure in which the blue vertical arm passes over the red 
horizontal one is a good example, for the centre here appears red, 
although It IS objecuvely blue. If one turns the figure so that the 
blue arm is horizontal, the centre will appear blue. The superiority 
of the horizontal arm can be overcompensated if one makes the 
vertical arm relauvely longer. 

What IS the meaning of these results? The very first experiment 
reveals that the area of the psychophysical process is larger than 
that of the stimulated area. Therefore, what happens in this part of 
the psychophysical field which is not affected by 
durect stimulauon, cannot depend upon external 
forces of organization at all but must be entirely 
determined by the internal forces of orgamzauon 
obtaining between those field events which arc 
aroused by direct stimulauon. Such field events, 
then, as arc symbolized in Fig. 20, where the blank 
centre corresponds to the unexcited area of the 
blind spot, are not in equilibrium, but, owing to 
the fact that no external forces dctcrnunc what is to happen in their 
cenue, they can and will produce a complete “cross-orgamzauon” 
in which equihbrium is attained. If the two arms are of different 
colour, then the horizontal arm will determine the colour of the 
centre because this arm, falhng in part on rctmal areas which are 
more ccnual and therefore more funcuonally efficient, will be better 
orgamzed, look clearer, than the verUcal one. Possibly there are other 
reasons for the dommance of the horizontal; however that may be, 
this dominance may be overcome by makmg the verucal more 
impressive in other respects. The orgamzation of the cenue is, then, 
dependent upon the forces of the parts outside; we have, in this 
case, isolated the internal forces of orgamzauon. 
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(2) Experiments svith Hemianopics. Experiments on the blind 
spot have one drawback; its location is so peripheral that objects 
seen in its neighbourhood are never very clearly structured. The 
famihar inferionty of the periphery of the retina in comparison 
with the centre is an inferiority of orgamzation, combined, as any 
other inferionty of orgamzation, with inferior colour vision. There- 
fore it would offer many advantages if we could perform similar 
expenments at the centre o£ vision where no such lack of clarity 
makes exact observation difficult. This possibihty is supphed by cer- 
tain pathobgical cases, mosdy due to brain injuries, in which one 
half of the field of vision becomes totally blind. Many such cases of 
hemianopsia have been carefully investigated, but apparently it was 
Poppelreuter (1917) who discovered first that such compleuons of 
figures as had b^n observed in the blind spot could be demonstrated 
more easily in the blind half of an hemianoptic field of vision. I shall 
report here some experiments of Fuchs’s which corroborated Pop- 
pelreuter’s findmgs, but gave them an interpretation which was 
then (1921) enurely new, the interpretauon which we have given 
above for the effects in the blind spot. Experiments with hemian- 
optics, if they are to reveal the effect, must be made with short ex- 
posures, because otherwise the patients move their eyes and thereby 
destroy the effect With many, though not with aU,® hemianopuc 
patents, phenomena such as are brought to hght by our bhnd spot 
expenments appear. We choose a patient for whom on both eyes 
the left side of the field of vision is invisible, that is, for whom a 
test object is visible in no part of the space to the left of his line of 
regard, and we expose to him, tachistoscopically, a full circle whose 
centre he fixates. Then the patent reports that he has seen a full 
circle. Since, however, only the right half of the real circle can have 
anythmg to do with his perception of the circle, we may as well 
remove the left half and the effect will remain the same. The same 
expenment can be repeated with a few other figures, like square, 
elhpse, star. Only with an eight-armed star, however, was it possible 
to expose as httle as one half; with other figures, more than one half 
had to be exposed if the patient was to sec the whole; thus of a 
square three fourths and even more had to be shown. 

Now these figures are both simple and famihar. Therefore, the 
completion might be due cither to their simphcity or to their 
familiarity. Only if the first were true would these experiments 

•The Tcaion why not all hemianoptics «how completioni of the type deicnbed 
in the text cat 
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prove the influence of shape on organization; if familiarity were the 
decisive factor, our explanation would, at least for these cases, have 
to be abandoned. Fuchs’s results, however, decide quite unam- 
biguously in favour of the first alternative. Figures less simple than 
the ones mentioned first, however famihar by previous acquamt- 
ance and however much practised m special experiments, were never 
completed in the slightest. Letters, words, pictures of a dog, a face, 
a butterfly, an inkwell, and simdar ones were tried with the same 
negauve success. The patients recognized every one of these objects 
but reported that they had not been complete. 

Thus these experiments of Fuchs’s gave a perfect proof for spon- 
taneous organization in simple shapes, a proof which at that tune 
was of enormous value to gestalt theory. 

The Generality of Our Conclusions. A Word About Induction. 
After having established unit formation and shape as dynamic as- 
pects of orgamzation we can now trace them in new conditions of 
stimulation. Our present condition of two different homogeneous 
areas, one enclosed by the other, is an expenmental artifact, as much 
almost as our first condition of enurely homogeneous stimulation. 
And yet both artifacts have supplied us with very important insights 
into the factors effective in organization. The question might here 
be raised, how far the results obtained under these artificiaJ condi- 
tions can be generalized. We cannot here adequately discuss the uni- 
versal problem of mduction, the problem how we can ever be justi- 
fied in asserting from the knowledge of a limited number of cases 
propositions about all possible cases. But a few words with regard 
to our own procedure will be in place. From the analysis of a small 
number of cases we have concluded that at a boundary hne between 
two different sumulations forces of segregation and umt formauon 
arise. In our cases the boundary line divided two homogeneous 
areas. Are we then jusufied in expressing our conclusion as we have 
just done without any reference to this special condiuon^ To deade 
this question we must first clarify what the difference between the 
general and the specified proportion is. It may seem as though they 
were one and the same proposiuon, different only in their claim of 
vahdity, the first general, the second particularized. But in reahty 
they are two different asscruons. The first says: abrupt discontmuity 
of stimulauon produces segregaung and umfying forces. If this is 
true, it does not matter what the areas at either side of the discon- 
unuity are otherwise. The second, and modified, on the contrary, 
says: homogeneous areas of different quality will at their bounda^ 
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line produce such forces. And that means: the mere abrupt dis- 
continuity of stimulation is not the sufficient cause of these forces, as 
the first proposiuon claims; it is discontinuity with something else 
that IS responsible for their arousal. The question, which originally 
seemed to be merely a quesuon of gencrahty, has turned into a ques- 
tion of truth. Either the first proposiuon is true and then it is gen- 
eral, or it is not. Inducdon, i.e., the procedure of producing more 
empirical evidence, does not, therefore, consist m increasmg the 
number of cases in which a certain proposition is true, but in dead- 
ing whether an explanation of case a is true by examimng case b. 
Again, m terms of our experiments: if disconunuiues between in- 
homogeneous areas do not produce the effects which we have found 
in our experiments with homogeneous ones, then our original con- 
clusion was wrong; if they do, it is right, and as such umversal. It is 
hardly necessary to say that the latter is true. An ink blot is by no 
means a perfeedy homogeneous area, and yet it has its unity and 
shape because of the discontmuity at its Jboundary. 

POINTS AND LINES AS STIMULI. (l) POINTS 

We shall then apply our principles to some other cases, finally to 
such as abound m our normal experience. We begin by modifying 
our last condiuon, one area of uniform stimulauon endosed in an- 
other, without alterauon of its character, by reducing the size of 
the enclosed area, first in one, then in both, dimensions. The first 
procedure leads us to hnes, straight or curved, the second to mere 
points. The last is that condiuon which older theories have taken 
as the simplest case, as we have previously explained (see above, p. 
no). It appears now as a speaal case, a case which would have been 
a bad case to start from; for a seen point, though geometrically it 
may be a very small cucle or square, has phenomenally no shape at 
all. It IS just a point. Therefore, in using the point as our standard 
case we should have overlooked the role of shape in perception, as 
tradidonal psychology has done. In considering the point as a 
special case of a more general condition, we do not only, however, 
avoid this mistake, we also gam a new posiuve insight into the 
processes of organization. Single pomts are unstable structures 
which tend to disappear. 

Attitudes. Moreover, frequendy enough their appearance requires 
defimte attitudes on the part of the observer. One may look at a 
white sheet of paper for a long time unaware of a point on it, and 
only when one becomes suspicious and examines the paper care- 
fully will one discover it. What docs this mean? Without a critical 
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attitude the inhomogeneity of stimulation corresponding to the 
point was not sufficient to break the homogeneity of the weU-defincd 
unit in the visual environment. It required a new factor, an attitude, 
to bring the point into existence. Had the inhomogeneity been 
greater in size it would have enforced the appearance of a visible 
object without a special attitude. Thus we learn two new facts. In 
the first place, we find the field orgamzauon under certain circum- 
stances dependent upon attitudes, i.c., forces which have their 
origin not in the surrounding field at all, but in the Ego of the 
observer, a new indication that our task of investigaung the sur- 
rounding field alone is somewhat artificial, and that we shall under- 
stand Its orgamzauon completely only when we study the total field 
which includes the Ego withm its environment. 

Why Points Are Unstable. In the second place we must raise the 
question why single points are so unstable, why they may remain 
invisible. Formulated in this way, the quesuon can meet only 
spurious answers, like those given by an older generation of psy- 
chologists who would have explained this fact by the hypothesis of 
the non-noticed sensations (see Chapter III). But the inadequacy of 
this explanation is quite evident in our case. When we fail to see 
the point, we see a homogeneous surface instead, i.e., if it is a black 
point on a white surface we see white when we fail to nouce the 
point. This, the hypothesis of the non-noticed sensauons fails to 
explain, for not to notice something black is not equivalent to nouc- 
ing something white. We said just now that our question was badly 
formulated. Our last proposition gives us a clue as to how to 
formulate it better. Instead of asking why we do not see somethmg, 
VIZ , the point, we should ask why we see something else, viz., the 
homogeneous surface, instead. We can fall back for our answer on 
the Wertheimer-Bcnussi contrast experiment described above. There 
we saw how a strongly unified whole resists forces which would 
make it inhomogeneous as to colour (see pp. 134 f.). In our pres- 
ent case there exists a force to break the uniformity of the surface, 
and if It does not accomphsh this result, this failure must be due to 
other and stronger forces, those which make the umfied area also 
uni/orm. These latter forces have their origin in the homogeneous 
coloration of the entire umtary surface in which the point is the 
only inhomogeneity. Around the point homogeneous processes occur 
in close proximity, all over the rest of the surface in conuguity. As 
we shall see very soon, proximity of equal processes produces the 
same kind of forces as contiguity. Therefore the unifying forces 
must be very strong in our case, and the single inhomogeneity will 
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often not be strong enough to overcome them without an added 
force. 

One conclusion of our discussion is that to see a point is not a 
primitive but a high grade achievement. Only in speaally developed 
systems will such a slight inhomogencity be capable of producing 
articulation; in others it will give rise to a simple homogeneous 
field. 

(2) LINES 

We turn now to the considerauon of hnes. Ordinary lines, whether 
straight or curved, appear as lines and not as areas. They have shape, 
but they lack the difference between an inside and an outside and 
are in that respect another speaal case of our general one. Geomet- 
rically, each straight line that we draw is a rectangle; psycholog- 
ically, It IS not. Shape, on the other hand, is a very important char- 
acterisuc of lines, an assertion which we shall prove by experimental 
evidence a httle later. 

Closed Contour Figures. The consideration of lines, however, in- 
troduces a new point of view. If a line forms a closed, or almost 
closed, figure, we see no longer merely a line on a homogeneous 
background, but a surface figure bounded by the line. This fact is 
so familiar that unfortunately it has, to my knowledge, never been 
made the subject of a special investigation. And yet it is a very 
starthng fact, once we strip it of its familiarity. Therefore, we want 
a functional proof for our claim that a figure surrounded by contours 
IS an entity different from the field outside the contours, which in 
all other respects produces the same stimulation. We possess meth- 
ods by which a difference between a contour figure and its sur- 
roundings could be estabhshed, but these methods have not been 
apphed to our problem. We might measure the threshold of a small 
figure produced either inside or outside the contour of our original 
figure, e.g., by projecting such a figure on the contoured surface 
and having an cpiscodster between the lantern and the surface, an 
apparatus like that employed by Hempstead (see above, p. 143). If 
then the httle figure required a greater episcotister opening in order 
to become visible inside than outside the contour, we should have 
proved a greater cohesiveness of the enclosed area as compared with 
Its surroundings, vsdiich would make it more difficult to produce a 
new figure on it. Unfortunately this experiment has never been 
made, although from two similar experiments, one by Gelb and 
Granit and the other by Gramt, our assumed result seems pre- 
dictable. 
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The Dynamic Causes of Contour Fignres. But our mam problem 
appears when we accept this difference as a real one. For we want 
to know the causes which separate not only the contour from the 
rest of the field, but at the same time the enclosed figure from its 
surroundings. Our principle of discontinuity certainly docs not ex- 
plain It. For the discontinuity between the contour and the surface 
on which It is drawn is the same in cither direction, towards the in- 
side and the outside. From our old principle we can only explain 
why we see lines as lines, i.c., as units segregated from the rest, 
but not the case which concerns us now, viz., when we see the area 
enclosed by a line, or a pattern of lines, segregated from the rest of 
the field and not in the same way segregated from the contour. 
Although discontinuity of stimulauon still has a segregaung effect 
and in so far is in harmony with our law, this segregation is 
asymmetrical. What is the reason of this asymmetry? 

Factor of Closure. Unfortunately this question has not been 
treated. But since a mere profession of ignorance might raise some 
doubt in the minds of the readers as to the validity of our general 
pnnaple, we shall try to point out some factors which might pos- 
sibly explain the phenomenon. The first point we would raise is the 
fact that closed, or almost closed, hncs or patterns of lines have this 
pecuharity, whereas it is lacking in unclosed ones. This seems to 
indicate that the process of organization depends upon the prop- 
erties of Its result, in strict accordance with the general law of 
pragnanz. Closed areas seem to be self-sustaining, stable organiza- 
tions, a conclusion which will be reached independently later on the 
basis of speaal experiments. 

Factor of Good Shape. Secondly, we might try to find out 
whether there are closed lines or patterns of lines w^ch will more 
readily be seen as mere lines than others. Although no experiments 
have been made to decide this point, I am inclined to beheve that 
such differences exist, and that, e.g, a circle will be more easily 
seen as a mere Ime than a triangle, the latter appearing as a tri- 
angular surface rather than as three hnes meeting each other at 
their terminal points. If this is true, we might attempt to connect 
this fact with our law of good shape. The circle is a perfectly good 
figure as a hne. Each piece of it contains the principle of the whole. 
Not so the triangle, where no small piece demands to be continued 
in such a way that a triangle results. On the contrary, each part of 
each side will by itself demand a continuation in its own direction, 
the three corners being breaks in this mode of continuation. As lines, 
then, the contours (rf a triangle are not “simple,” and therefore, we 
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may tcntauvcly conclude, not stable. Contrariwise the surface of a 
triangle, paiticularly if it is an isosceles or an equilateral one, is 
simple, possesses symmetry, and the reason for the segregauon of 
the whole area may well be this symmetry, which should be accom- 
panied by stability. 

Briefly, then, we propose as a tentative hypothesis that the con- 
tour bounds a figure rather than segregaung itself as a hne from the 
rest of the surface, because this is the better, the more stable organ- 
ization. 

With this explanation we do not introduce a new principle. For 
we have seen brfore how factors of shape, as factors of stability, will 
organize a field against the mere effects of disconunuity of stimula- 
tion. Nevertheless I should be the last to be satisfied with my hypo- 
thesis. Not only does it, as yet, lack experimental evidence, but it is 
not exphcit enough, it contains no statement about the actual forces 
along the contour line and their asymmetrical function. 

Organizations Produced by Line Patterns. But we must let the 
matter rest at that. The fact remains that areas can be unified and 
segregated from the rest of a homogeneous field by mere closed 
lines. And this fact helps us to study the factor of shape in new ways. 
We shall now consider the specific prmciples according to which 
line patterns produce orgamzation, hne patterns which are still 
specid cases of our general one: the field divided up into two dif- 
ferent parts, each in itself homogeneous or pracucally homogeneous. 
Any one of the patterns to be discussed now fulfils this condiuon; 
the field consists of a conunuous white part, the ground of the page, 
and a continuous black part, the lines. All these patterns tmght be 
produced by first making a large black spot and then removing 
some of the black. 

Our quesuon is: Given a certain hne pattern, what figures shall 
we see? What are the general principles that govern this relation? 
Two papers from the Berhn laboratory contain a wealth of material, 
one as an integral part of a study devoted to a different problem by 
Gottschaldt (1926), the other, directly concerned with our problem, 
by Kopfermann. We shall choose our examples from the latter. 

When our line pattern is such that it simply separates one part 
of the surface from the rest, no new problem arises. We shall now 
consider patterns such in which the separated area itself contains 
lines which divide it geometrically into two or more smaller areas. 
What shall we sec? We have come across this same problem al- 
ready under simpler conditions, when we dealt not with hne-, but 
with surface-figures. If the enclosed homogeneous area bad a spe- 
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cial shape it would appear not as one figure but as two overlapping 
ones (see Fig. 14, p. 141). 

Problem of Unum and Duo. Taking this case as a starting point 
we can ask the quesuon: When will an outline figure be seen as 
one, with hnes in its interior, and when as two or more? 

Figs. 21 and 22 give examples for either case; m the first, 
one secs a rectangle with a hnc passing through it, in 
the second two adjoining hexagons. The reason is clear: 
in the first the total figure is a better figure than either 
of the two part figures, whereas the opposite is true in 
the second. Moreover, in the first figure, the upper and 
lower side of the rectangle are continuous straight lines, 
while these same straight hnes have to be broken up if 
the two irregular quadrangles are to be seen. 

Good Continuation. The first factor we have already 
encountered; the second would mean that, as we have 
also pointed out previously, a straight line is a more stable structure 
than a broken one, and that therefore organization will, cetms 
panbus, occur in such a way that a straight line will conunue as a 
straight hne. We may generahze thus: any curve will proceed in 
its own natural way, a circle as a circle, 
an ellipse as an ellipse, and so forth. 
This aspect of organizauon has been 
called the law of good continuation by 
Fig. 23 Werthamer (1923). We shall meet with 

many examples of it in actual organi- 
zations. Here we add another one, in Fig. 23, taken from Buhler 
(1913), m which the external forces prevent the good conunuauon. 
The result is an esthetically unpleasant impression, because the 
proper continuation of the four semicircles is interrupted. 

If in a line pattern the “unum” and the “duo” organization are 
equally good with regard to shape of the 
areas and conunuation of the lines, is 
there a preference for either of these? 

Kopfermann thinks there is, in favour 
of the unum, a preference for a single 
all-enclosed figure, for an all-enclosing 
contour. However, her figures are all 
such that the other faaors, notably that 
of good continuauon, enter in favouring 
the unum, so that she has not proved her claim. As a matter of 
fact It IS at least extremely difficult, if not impossible, to produce 
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such patterns as will fulfil our conditions (sec Fig. 24), and the 
result with the best of them is very ambiguous. I am, therefore, not 
sure whether such a factor exists or not. 

Duo-Organization. Our disunction of unum- and duo-orgamza- 
non, even if we include within the latter the cases where more than 
two figures are seen, does not do full justice to the variety of actual 

Fig. 25 Fig. 26 Fig. 27 

organizations. On the one hand, most duo-formations have at the 
same time a unum-quality, and on the other the duo-formation may 
be of various kinds. The duo-figure of the two adjoining hexagons 
(Fig. 22), e.g., has at the same time a definite whole-character; so 
has Fig. 25, although it appears as two partially overlapping tri- 
angles. The unum and the duo of an organization may be in per- 
fect harmony with each other, indeed such a harmony can be 
achieved in an mdefinite variety of ways. At the one extreme we 

Fig. 28 

have donunance of the unum, the duo being perfect parts of the 
whole, as m a figure 8. At the other extreme we have strong 
dominance of the duo, the unum being the more or less fortuitous 
combination of the parts as in Fig. 26, our two preceding examples 
(Figs. 22 and 25) lying somewhere between them. The duo itself 
can be of various kmds. We distinguish two notable cases, (a) 
exemphfied by Fig. 22, m which the two parts arc co-ordinated, 
(b) exemplified by Fig. 27, where one figure hes “on top” of an- 
other. This case will be taken up at greater length in the next 
chapter. Fig. 28 shows how one and the same outline pattern 
can be made by internal hnes to appear either as unum (Fig. 283), 
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or as duo (a) (Fig. 28^), or finally as duo (b) (Fig. 2&c). Good 
shape and continuation explain all these cases. 

The Empiricist’s Objection. We could consider our experimental 
proof of the effectiveness of our org anizi ng factors as amply snffl- 
cicnt, had we not to contend with the vested mtercsts of an old 
theory which claims to explain all our facts as well as we do, but 
without the assumpuon of all these different orgamzing forces. I 
mean the empiristic theory which would say: we see in an mdividual 
case such figures as we have frequently seen before; the sumulus 
conditions of our present cases are sufficiently similar to the stimulus 
conditions of previous and frequently repeated cases to produce the 
same results. Perfectly true, if two alternauve theories are proposed 
for one and the same effect, a decision between them must be 
reached by weighing their relative merits against each . 

other and, if possible, by crucial experiments. \ 0 / 

Let us then weigh the claims of the empiristic theory 
with regard to our problems of perceptual organization. 

Look at the scries of three figures. Fig. 28. An empu-icist J ^ 
would have to say: “We sec in a the decagon with two pjg 
hnes in its interior because we have seen such a figure 
more frequently than the four other irregular small figures; m b 
we sec two oblongs with a hexagon between them b^use they 
have been seen more frequently than the decagon, which was seen 
in the first figure, and finally in c both square and oblong have 
been seen more frequently th^ the decagon and are therefore seen 
now.” The explanation seems plausible. But in 1923 Wertheimer 
met such an objection by constructmg figures like Fig. 29, m which 
the initials of his name, M W, are concealed, and Kohler has pub- 
lished a number of other figures (1925 and 1929). 

EXPERIMENTAL DISPROOF OF THE EMPIRISTIC THEORY. MorC systematic 

proof was furnished by Gottschaldt (1926). In his experiments the 
subjeas were presented with 5 simple line patterns (« patterns) 
which were projected on a screen for i second each, with an in- 
terval of 3 seconds between two exposures. They were told to learn 
these figures as best they could, so that when tested later they would 
remember them and be able to draw them on paper. After a certain 
number of presentations, different for two groups of subjects, new 
patterns (b patterns) were shown for 2 seconds each; the subjects 
were told that the learmng experiments were to be conunued later, 
meanwhile they were being shown a new set of pictures which they 
were merely to describe, mentiomng if anything pamcular struck 
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them about these pictures. Now each b picture was so construaed 
that geometrically it contained an a picture, but that under normal 
circumstances the b picture would not be seen as contaimng the 
shape of the a pattern. Fig. 30 gives one example, the most difficult 

o 


Fig. 30 

one in the series. To each a figure there corresponded six or seven b 
figures; e.g., to the a figure of our last diagram also the much easier 
b. Fig. 31. Now if the cmpinstic theory were right, practice in seeing 
the a figure should make the b figure look like a plus something 
else. In order to test this assumption three subjects were shown the 
a figure three umes only and eight subjects 520 times. Of the 3 sub- 
jects m the first group 2 saw the b figures as new 
figures on all 30 occasions, and of the 8 subjects 
of the second group 5 gave the same result. The 
outcome of this experiment is not changed if one 
lumps all the subjects of one group together. 

To do this one has to disunguish a number of 
difierent possibilities. (1) The a figure would be 
Fig. 31 seen at once when the b figure was presented. This 

happened only once in the 92 experiments of the 
first group and 4 times in the 242 experiments of the second (2) It was 
discovered later either at the end of the exposure or afterwards in the 
image. 5 such cases occurred in the first and 3 in the second group. 
(3) The subjects did not really see the a but they guessed correctly 
that It was there, no case in the first group, 5 in the second. TTiere 
is a (4) in which the subjects guessed at an a figure but made a wrong 
guess, and finally a (5), m wluch they only saw the b figure. 

In Table 6 we give in percentages of the total number of cases the 
combined number of cases 1-3 m which some influence of the a 
figure can be traced and those of cases (4) and (5) where no such 
influence was apparent. 
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TABLE 6 
(from Gottschaldt) 


5 repet. ^20 repet. 

92 cases 242 cases 

a has some influence 6.6 5.0 

a has no influence 93.4 95.0 


The assumpuon has been chsproved. There is absolutely no sig- 
nificant difference between the two groups. The very few cases, 
moreover, in which an influence of the a figure was apparent, can- 
not be due to mere experience cither; first of all they do not increase 
with an increase of experience, and secondly the subjects who 
showed that influence were not in an entirely neutral attitude, but 
expected to find the old figures again, as is evidenced by the wrong 
guesses made by two of the four subjects concerned. 

The conclusion is that experience docs not explain why we sec a 
line pattern in the shape in which we see it, but that direct forces 
of orgamzation, such as we have analyzed, must be the real cause. 



To this conclusion I have heard the following objections made. 
The first I owe to one of my students. It says, consistent with the 
empirisuc principles, that we sec the b figures in their b shapes and 
not as a shapes because some of their parts are very familiar figures, 
more famihar than the a figures. Thus the square in the second and 
the “grill” in the first example have a greater experience behind 
them than the hexagon of the a figure. The first answer to this 
objecuon is that it does not explain why the difference between 3 
and 520 repetmons of the a figure should have made no difference 
whatsoever for the result. A second point is that not m all cases 
were shapes of b figures more famihar than the shapes of a figures 
as demonstrated by Fig. 32. True enough the simple shapes arc as 
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a rule the famihar shapes, a coincidence which makes the empiristic 
theory so plausible, a coinadence which is, moreover, by no means 
fortuitous. Naturally if the laws of organization arc true laws, we 
must expect the products of human activity to be simple, since they 
owe their existence to organized processes; and therefore the simple 
will be the frequent. Because of this connecuon between simphcity 
and familiarity it was of such fundamental importance when Fuchs 
proved that not the famihanty but the simplicity of certain figures 
was the cause of their completion (sec above, pp. 146 f.). We can add 
a third point to our answer: Gottschaldt devised an ingenious 
method for measuring the degree of difficulty which each b figure 
offered to the finding of its a figure. Now if the objection were 
right, those b figures which contamed the most familiar parts should 
be the most difficult ones. Nothing of the kind is true. Fig. 31 is 
much easier than Fig. 30, and yet the square is much more famihar 
than the grill. And one of the three easiest of Gottschaldt’s b figures 
has the shape of a well-known pattern. This objection, clever as it 
is, cannot, therefore, stand the test of the facts. 

The other objection runs like this: there was no experience of b 
figures, the a figures when experienced were always in a different 
setting and one must of course include the “total situation." 

The "Total Situation. " This argument has the semblance oi 
plausibility because of the term “total situation,” which in reality 
means nothmg. For in each “total” situation there arc always parts 



Fig- 33 


that are relevant to the particular effect 
we arc studying, and some that arc not. 
And thus the term “total situation” ob- 
scures the problem. Turn back to our 
senes of figures. Fig. 28 on p. 154, to 
which we apphed the cmpiristic theory. 
In this application there was no men- 
tion made of total situation, and indeed 
we could not have seen the decagon. 


the oblongs, the hexagon and square very often, if at all, in those 
particular “total situauons,” The argument rested entirely on the 
fact that we had seen these figures per se more frequently than the 
other figures whose shape did not appear in those patterns. And the 
empiristic argument would have to be this, for otherwise it would 
beg the question. If, for instance, it claimed that we saw the decagon 
with Its internal lines in the first pattern of our series because we 


had seen this, or similar, patterns before, then we should ask. Why 
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have we under these stimulus conditions seen just this shape and 
not the others? In other words, if the empiricist were to argue like 
this, he would commit what we have called the experience error. 

Finally, it is quite easy to produce total situauons 
which are entirely new and which will not in the least 
interfere with the recogniUon of the a figure. Kohler has 
given a very good demonstrauon of this fact m his book 
(1929, p. 210). Fig. 33 demonstrates the same with a 
pattern we have frequcndy used before. If, then, some 
“total situations” do not (or very httle) interfere with 
the shape of a special part, while others obhterate it 
completely, there must be some specific factors in those 
“totd situauons” responsible for this difference. These 
factors we have singled out in our laws of spontaneous organizauon. 

Tri-dimensional Organization of Line Patterns. These laws ex- 
plain even more than the two-dimensional shape we have so far 
considered. Of the three patterns of Fig. 34, a, when presented with- 
out b and c, is a plane figure, a hexagon with diagonals, or a sort 



the 


Fig- 34 

of cross or star-like figure; Fig. c, on the other hand, appears tri- 
dimcnsionally as a cube, and b can appear either bi- or tri-dimen- 
sional* in the former case one sees the pattern of Fig. 35 lying on 
top of a hexagon, in the latter, it is a cube. All three figures are pro- 
jections of one and the same wire-edged cube, either of them could 
therefore be the retinal image of such a cube. A simple 
apphcation of our laws will show why these different 
projecuons have such difierent effects. On account of 
Fig. 25 both good shape and conunuauon, a as a plane figure is 
perfectly simple and symmetrical, whereas as a cube the 
long straight lines are broken up. The opposite is true of c where 
the plane figure is very irregular, without any simple plan, and there- 
fore very hard to see. In b the forces are more balanced, both the 
bi- and the tri-dimensional aspect being regular. The greater sym- 
metry of the cube is in favour of m-dimensionality, while the con- 
tinuation of the central vemcal line &vours bi-dimensionality. For 
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this reason b is more ambiguous than either a or c. Kopfermann has 
developed these ideas with a number of other figures; I have tried 
to show why an empiristic explanation is false, using arguments 
similar to the last employed in the refutation of the 
empinstic theory of tri-dimcnsional shape (1930). 

Perhaps the simplest demonstrauon of all is the fol- 
lowing. Fig. 36 will look like a somewhat distorted 
oblong. Hold the page against the hght ' and you will 
see It as two surfaces, one in the plane of the paper and 
the other stretching toward or away from you. Here 
\ \ the introduction of one hnc into a simple enough figure 

\ \ produces this difference. Without the line the area was 

' a unified, with it, it is divided, and the relationship of 

Pjg 26 P^tts IS better in the tri- than in the bi-dimensional 

appearance. 

Consequences for the Theory of Space Perception. Nativism and 
Empiricism. These experiments throw a new light on the theory of 
depth perception. The tri-dimcnsional aspect of figures like the cube 
and other perspective drawings has always been explained by ex- 
perience. Even the nativists who admitted that there was sensory 
depth caused by the disparity of rcnnal stimulauon, the binocular 
parallax, considered this only as a slender basis on which the struc- 
ture of our tn-dimensional space, as we actually perceive it, is cre- 
ated by experience. There was no disagreement between nativists 
and empiriasts about the great contribuuon which experience made 
to our space perception, the only difference being ^at the latter 
demed any original depth percepuon, while the former accepted it 
as a basis for the rest. The funcuonal pomt of view in American 
psychology has accepted this state of affairs, but has added to the 
obscurity of its theoreucal significance. Thus Woodworth speaks 
of “signs of distance” which arc “utilized together in the visual 
percepuon of three-dimensional space” (p. 400). While most of 
these signs are learned, i.e., the results of experience, our author 
holds it to be “quite possible that some sign of distance, probably 
the binocular sign, does not have to be learned.” This “functional- 
ist” theory of depth is clearly a case of the interpretation theory 
which we have rejected in our third chapter. The obscurity which 
It adds arises from the “sign” concept. For we must ask what is the 
sign and what is the sigmficate. Are both of them given in direct 
experience? If so, what is, c.g., the binocular sign? If not, what 
right have we to hypostatize one of them, presumably the sign, as 
a part of experience and as a sign? 
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Organization Tlieoiy of Tri-dimensional Space. Against all these 
theories our hypothesis clauns that three-dimensional shapes are 
matters of orgamzauon in the same way as two-dimensional ones, 
depending on the same kind of laws. We are far from denying the 
importance of binocular parallax as a cause of tri-dimensionality, but 
as we shall show later, we shall prove it to be the cause of forces of 
orgamzation which may either cooperate or conflia with other 
forces of orgamzauon. I should also be very wary m denying that 
experience has any influence on depth. Only, before we know what 
experience means, the introducuon of experience has no explanatory 
value, and only when we understand experience as a process of or- 
gamzauon Itself will It help us in our present problem. 

Organizing Forces and Binocular Parallax. For the moment, 
our main claim is that there are other forces of tn-dimensional or- 
gamzauon than binocular parallax, forces that may be stronger 
than this last factor. Two proofs for this last claim: the first is con- 
tained in all our last experiments in which bi-dimensional figures 
look tri-dimensional. For in all these cases the lack of binocular 
parallax is a force to orgamze the visual processes in one plane. For 
if any parallax has a posiuve or negauve depth value, then the 
parallax nought has the depth value nought; that is, all parts of the 
field seen without parallax should appear in one plane. All our 
drawings have the value zero of binocular parallax, and therefore 
the fact that they are seen as tn-dimensional shows the strength of 
the other organizing forces. These forces have to overcome not only 
the lack of parallax but also that of the other conditions which tend 
toward orgamzauon in one plane. The page on which these figures 
are drawn is strongly orgamzed as a plane surface, and the hnes be- 
long in a way to this surface. And yet they produce tri-dimensional 
effects. Thus we have in all our examples cases where bi- and 
tn-dimensional forces * confha. Remove some of the bi-dimensional 
ones, and the tri-dimensional effect should be stronger. That this 
simple deduction is true is proved by the well-known fact that per- 
specuve drawings look more tri-dimensional when one closes one 
eye. Nevertheless, a fact also frequendy referred to, a perspecuve 
drawing, even when viewed monocularly, does not give the same 
vivid impression of depth as the same drawing if viewed through 
a stereoscope with binocular parallax. Again this must be so, if our 
hypothesis is right, for in the stereoscope the tn-dimensional force 
of the parallax co-operates with the other tri-dunensional forces of 
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really follows from the first. For it is by no means evident that all 
distnbuuons of forces which destroy the homogeneously filled space 
should transform it mto a plane surface. Some distnbuuons will do 
that, while others will transform it into tn-dimensional bodies. 

DISCONTINUOUS INHOMOGENETTIES OF STIMULATION, LINES, 
AND POINTS 

We shall now include in our disctission also such patterns as 
are no longer conunuous, hnes and points. These will give us the 
promised proof of two pnnaples of organization which we have 
already menuoned, viz., proximity and closure. For a full discus- 
sion the reader should turn to Wertheimer’s original article (1923) 
and to Kohler’s essays (1925, 1930). 

Proximity. The factor of proxmuty is quite easy to demonstrate. 
In the patterns of Figs. 41 and 42 the dots and the lines form pairs 


Fig. 41 

in which spontaneously the nearer ones umte. Indeed one can, par- 
ucularly if the difference of the distances is not too great, see at will 
also the other pairs, but never more than one or two at the same 
ume, and the more of such units there are, the more difficult it is 
to see the more distant ones together, whereas the other pairs gain 


Fig. 42 


in stability by multiplicauon. Furthermore, it is clear that proximity 
IS a relauve term; one and the same distance which in one pattern 
may be an intramembral distance may in another be an intermem- 
bral one. Of course there are bmits to this law; when the distances 
become too great, no unification will occur, and the shorter the 
intramembral distance the more stable will the unit be. 

Proxiinity and Equality. It is not quite so easy, however, to for- 
mulate the law of proximity. So far, we have only demonstrated 
that when the field contains a number of equal parts, those 
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among them which are in greater proximity will be organized into 
a higher umt. This organization must be considered as real as the 
organization of a homogeneous spot. Just as we explained the latter 
by actual forces which hold the umform area together and segregate 
it from the rest of the field, we must think of our group formation 
as due to actual forces of attraction between the members of the 
group. This IS not a mere hypothesis, much less a mere name, for 
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Fig- 43 

these forces have demonstrable effects, as we shall see later when 
we study the reaction of the orgamsm to these forces in the field. 

However, our law of proximity is so far dependent upon the 
equality of the parts in proximity. Even with this hmitation it is 
important enough. But we shall try to see how far we can gen- 
eralize It beyond this limit. In Fig. 43 a the principle still deter- 
mines grouping. We see the groups as composed of one blue and 
one red line but not of two blue and two red lines respectively.'® 
In Fig. 43 however, the result is doubtful. The pattern is more am- 
biguous; we can see the groups with near and those with equal parts. 
The former seem slighdy to predominate, at least I can see all lines 
in this grouping rather easily, whereas in the latter I tend to lose 
either the straight or the sinuous ones. Although, then, the proximity 
Since I had to dispense with coloured reproductions, the reader, if he wants to 
verify the text, must draw these figures for himself according to the patterns of 

Kg. «• 
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sdll seems to dominate over equality, this preponderance has dimin- 
ished, owing to the new kind of difference we have mtroduced, 
form vs. colour. We find cquahty of form a stronger factor of or- 
ganizauon than equahty of colour. In Fig. both factors have been 
combined, and now equality clearly overcomes proximity, the groups 
are now formed by equal and not by proximal lines. In these three 
patterns the relauve distances have been hkc i to 3. A measurement 
of the relative strength of these factors would be possible, as Wert- 
heimer has already suggested, by varying these relative distances. If 
we make them aU equal, we isolate the factor of equahty. This is 
done in Fig. 431/ and e, where again r, with differences in form, is 
more stable and less ambiguous than d with mere difference in 
colour. 

This discussion seems to demand the following formulation of 
the laws of proximity and equality: two parts in the field will 
attract each other according to their degree of proximity and 
equahty. If this statement were true, no attracuon, and therefore no 
groupmg, should take place if either of the two factors, proximity 
or equality, had the value zero. For proximity this is easy to prove, 
for the degree of proximity, or rather its opposite, distance, can 
easily be varied quanutatively. We need only remove two field 
parts sufficiently from each other and the force of attraction will, 
at least for all pracucal purposes, vamsh. The degree of equahty can- 
not as yet be measured, and therefore it is not possible to decide ex- 
perimentally whether no grouping will take place when the two 
field parts are totally different. However, we can limit this last 
statement. Never was the parucular segregated part grouped to- 
gether with the surrounding ground; all grouping occurred between 
figures upon the ground. In that respect, then, namely qua figures, 
there must be equality, if grouping is to appear. This gives a very 
important determinauon of the term equality. In so far, at least, 
equahty is on the same footmg as proximity; no equality m this 
respect, no grouping, ]ust as there was none with no proximity. 

The purpose of this argument is the claim that proximity qua 
mere proximity, proximity between events of any kind, does not pro- 
duce forces of organization, but that their arousal and the strength 
of these forces depend upon the processes that are in proximity. The 
latter part of this sentence has been proved by our last demonstra- 
tions: the organizauon at constant proximity conditions depended 
upon the degree of equahty and difference between the processes in 
organizauon. That the first part is true also, that proximity alone 
IS not a sufficient condmon, can be derived from the figure-ground 
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articulation which will be discussed at greater length in the next 
chapter. If proximity alone were a cause of organizauon, we should 
be at odds with all we know about orgamzauon in physics. “Wher- 
ever an A and B have anythmg to do with each other m physics, 
the effect is found to depend upon the propemes of A and B in 
their relation to each other” (^hler, 1929, p. 280).^' Thus two 
bodies attract each other according to their masses, and of course the 
more, the nearer they are together, but two bodies may be as near 
to each other as they hke without exerting any electric forces on 
each other, if they are electrically neutral. Therrfore in our psycho- 

w k, 

Fig- 44 

(Solid = red, batched = blue, «cc footoote 10, p 165 ) 

physical organization, when two heterogeneous parts form a group 
because of proximity, there must be some aspect in which they 
are equal and therefore able to influence each other. 

As a matter of actual fact we can by mere proximity combine 
practically any kinds of parts in a group, provided that these parts 
arc suffiaently removed from others. Our Fig. 44 gives one more 
example. But this docs not mean that by mere proximity anything 
whatever will hang together, but that these parts have qua parts a 
common property which accounts for their mtcraction. 

A last word about proximity and equality. In Fig. 43 {a-e) the 
alternative groupings were both approximately equal with regard 
to the ensuing shapes, and the total patterns resulting from either 
kind of grouping were regular and consistent. How proximity and 
equality will work when no regular or simple pattern can be the 
result has not yet been investigated. In this, as in many other re- 
spects, our knowledge is still incomplete. 

Closure. Let us now turn to closure. We averred in a previous 
discussion (p. 151) that closed areas were more stable and therefore 
more readily produced than unclosed ones. We shall prove this by 
producing dosed orgamzation against the factors of proximity and 

Kohler's argument is directed against the tradiuonal concept of assooaaon, but 
It appbes equally well to our problem of spatial organization. It is well to remember 
It for our future discussion of association. 
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of good continuation. Fig. 45, taken from Kohler^’ (1929)* exem- 
plifies the first. Predominandy not those vertical lines which arc m 
closer proximity form the groups but those which enclose space, 
although in Fig. 45 their distance is three times as great as that of 
the nearer ones, the distance bc- 
oblique 

lines being equal to that of the 
nI/\I1/\I1/nU N nearer verucal ones. And in Fig. 

Fig. 45 46^ the parts a b c n of Fig. 46a 

arc contained, but whereas in a, ac- 
cording to good conunuation, b is the continuation of a, n of c, in 
b the two closed areas appear as subwholes, so that a is no longer 
continued by b, nor c by d. That closure docs not always win out 
over good conunuation is shown by several patterns in Wertheimer’s 
paper which I shall omit here, where I want to demonstrate the 
efieedveness of the closure principle. 



Fig. 46 


I take one last example from point-patterns to show that not all 
closures are equally good, demonstraung at the same ume that umt 
formauon and shape are two different aspects of organization. Of 
the two patterns of Fig. 47, b will be familiar, recalhng the con- 
stellation of the plough, whereas the former will look enurely new. 
And yet both figures have been con- 
struct^ by Hertz by connecting the 
seven points of the plough in different 
ways. The one, b, is that connecuon " 
which we all make when we sec it in Fig. 47 

the sky, the other is in one respect even 

simpler, inasmuch as it produces a smgle closed figure, and yet 
nobody has ever seen it, because the closed figure is so irregular, 
while the closed part of the other is very simple. 

jcdudc the factor of good continuation which 
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OTHER INHOMOGENEOUS STIMULAHONS 
Wc shall close this discussion by considering some less artificial 
stimulus conditions. Normally neither enurely homogeneous distri- 
butions occur, nor such that different homogeneous areas constitute 
the whole sumulus pattern. As a rule, the areas between which 
leaps of stimulauon occur are not homogeneous in themselves. 
We consider two special cases of such inhomogeneities. The simplest 
is that kind of inhomogencity where the sumulation is constant in 
one direction, but vanes as a hnear funcuon of the distance from a 
given point in the other dimension, e.g , a graded disk which grows 
umformly hghter or darker from the centre to the periphery. As 
Mach discovered in 1865 such distributions will look umform pro- 
vided, we must add, that the area over which they occur give rise 
to a well-defined umt in our field of vision. In reahty two cases 
must be distinguished; in the first the umformity is complete, and 
in this case the seen quality of the area is the same as if the average 
of the stimulation had been uniformly distributed over it. In the 
second case the uniformity is not complete but refers to one aspect 
trf the colour only, its quahty, and not to another, its “brightness” 
or “illumination.” A white wall in a large room looks white all over, 
but “darker,” “less illuminated,” where it is further away from the 
source of light. Deferring the discussion of this second case to a 
later chapter, we return to the first. If we divide the area with the 
uniformly changing sumulation into two or more areas by intro- 
duang fine contours, then the uniformity of colour disappears in 
the whole area and is only retained in the newly formed part areas 
which now look different from each other, each according to its 
own average sumulation (Koffka, 1923 a). The same may also be 
true when the change of sumulation is not uniform; in this case the 
rate of change varies from point to point. Whereas in the first case 
t = f(x), where t stands for the intensity (or any other well-defined 
characteristic) of the stimulation, and x for the distance from an 

arbitrary origin, and -j- = const., in the second case, not only is 


• di 

i = g (x), but also = 9(x). If then the absolute value of the 

second derivative not too great, the area will sull look um- 

form. Under these condiuons the average of the stimulauon will 
agam become effective, as I have proved. 
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But if the change of the rate of change is too great, something 
new happens, and that is the second case I intend to discuss. To 
understand it better we shall use the graphic representauon of the 
stimulus distribution which we have mtroduced in the begiiuung of 
this chapter (p. in). Uniform change is then represented by a 
straight hne mehned towards the x-axis, as in Fig. 48a, whereas dis- 
tnbutions of the second type are exemphfied by Figs. 48 b and c. If 
we single out a point p its stimulation will be the same as the aver- 
age stimulauon m its neighbourhood, when the change of stimula- 
tion is constant (Fig. 4811). But when the rate of change varies with 
X, this will no longer be true. Thus in Fig. 48^ point p will receive 


Fig. 48 

more stimulation than the average of its surrounding, in Fig. 48 r 
less. Under these conditions, provided that the difference between 
the stimulation of p and the average of its neighbourhood is suffi- 
ciently great, a curious and sigmficant effect will appear, which 
Mach discovered almost 70 years ago. When the stimulation of p 
is stronger than the average stimulation of the neighbourhood, a 
light hne will appear at p, when it is weaker a dar\ line, although 
in both cases the stimulation is weaker than the stimulation of p on 
the one side, and stronger on the other. When these stimulations are 
provided by rotating disks, then these lines are naturally rings. 
Thus the Mach rings prove, as Mach himself pointed out very 
clearly (1865, 1885), that the local effect is not the result of local 
stimulation only, but depends upon the stimulus distribution over a 
large area. We have to amplify Mach’s theory in one respect only. 
Mach considered this effect as an affair of the pure colour sense, and 
his experiments as a final proof of the physiological theory of con- 
trast as opposed to Helmholtz’ psychological theory; as such it ap- 
peared in a good many of the older textbooks, while the more mod- 
ern ones are apt to omit it. But the appearance of a ring, i.e., a new 
shape within an area, is a matter of organization. From this point 
of view the problem was taken up by ^ R. Harrower and myself 
(I), and we definitely established the fact that conditions which are 
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favourable for orgamzauoa of a special shape will produce Mach 
nogs, while these rings will fad to appear or be less marked, when 
the general circumstances are less favourable to such orgamzauon. 
We have learned from the Liebmann effect that luminosity differ- 
ences are more powerful in producing segregation than mere colour 
differences. Therefore Dr. Harrower and I concluded that, if the 
Mach rings are effects of orgamzation, mere colour changes should 
not produce them. Thoidess had already made a few such experi- 
ments which confirmed this conclusion; m a set of rather elaborate 
experiments we corroborated Thouless’ findings and estabhshed at 
the same time the efficacy of the difference between hard and soft 
colours for the production of Mach rmgs. 

ORGANIZATION AND THE LAW OF PRAGNANZ. MINIMUM 
AND MAXIMUM SIMPLICTTY 

We have now reached a certain stage in our discussion. Organiza- 
tion has been studied under a number of different condiuons, and a 
number of active principles of such organization have been estab- 
lished. It is meet to compare our accomplishments with the intro- 
duction of this chapter in which we formulated a guiding principle 
for our investigation, the law of pragnanz, which related the result- 
ing stationary organizauons to certain maximum-minimum prin- 
aples. As a matter of fact this law has pervaded our whole discus- 
sion; we have encountered it in various forms, as umty, uniformity, 
good continuation, simple shape, and closure. But there remains one 
point which was menuoned in the bcginmng and not followed up 
in the later discussion, viz., the difference between what we called 
the simplicity of a maximum and a nunimum event. We must now 
envisage our discussion from this point of view and add some more 
evidence in order to give more substance to our distinction. 

Roughly speaking, a minimum simplicity will be the simplicity 
of umformity, a maximum simplicity that of perfect aruculation. 
In our examples both kinds have figured; the first kind in after- 
image experiments and in the other effects of reduced external 
forces of organization; the second in examples of good shape and 
continuation. Can we derive a hint as to the causes or conditions 
which make for either of these two effects? Unfortunately we lack a 
special systematic investigation of our problem, but we may tenta- 
tively derive some conclusions from the facts famihar to us, if we 
supplement them by a few others. When we look at a portrait pho- 
tograph, we see a face with its form and expression; but if we try 
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to develop an after-image of it, all we see is a blurred patch. The 
after-image is much less articulated, much more umform than the 
perception, the former shows simplification of the minim um, the 
latter of the maximum kind. It is, however, not impossible to pro- 
duce an after-image dE a face, but then the original must possess 
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much stronger contrasts than any ordinary photograph; thus Fig. 49 
will yield a very good after-image of President von Hindenburg. 

Secondly, look at the pattern of Fig. 50.** At a casual glance you 
will see it as a chaotic jumble of hnes. But when you are told that 
this pattern is a real picture and make an effort to discover it, 
you will find the face of a good-humoured portly gentleman. 

For my last example I return to our discussion of accommodation 
(p. iipf.), where we learned to understand this fimction as a motor 
The picture has been taken over, in a dightly simplified form, from Hazlitt. 
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response in the service of articulauon. Now remember an occasion 
when you were very tired but had to attend an evemng lecture 
which bored you more than ordmarily. What happened? The lec- 
turer on whom you would rivet your eyes to keep awake would 
lose his shape hke the black poodle in Dr. Faust’s study, 
would grow in extent, and finally fuse more or less 
with the wall of the room. Evidently your accommoda- 
tion had given way and had now acted in such a man- 
ner as to give you the minimum amount of articulation, 
the greatest amount of uniformity. 

These examples suggest the following kind of con- 
clusion: when the organism is acuve, at a high degree 
of vigdance, to use Sir Henry Head’s term, it will pro- 
duce good aruculation; when it is passive, in a state Fig. 50 
of low vigilance, it will produce umformity. In our 
interpretauon of vigilance, given at the end of Chapter III (p. 102), 
we suggested that high vigilance means that the organism has much 
energy at its disposal. And if we apply this interpretation to our 
last cases it means that simplicity of the maximum kind, high aitic- 
ulauon, will occur when the disposable energy of the organism is 
great, and simphaty of the mimmum kind, uniformity, when it 
is small. All our three examples fit into this explanauon. That 
fatigue, low vigilance, is a condition of lowered energy has been 
our starting pomt The second case, where the attitude of search- 
ing for a meamngful piaure produced aruculauon, is also clearly a 
case of greater disposable energy, since here the Ego-system with 
its store of energy is brought to bear on the organizauon. The first 
case IS the most difficult to understand. But the comparison between 
the negauve effect of an ordinary portrait and the positive efiect 
of the Hmdenburg pattern clears up the difficulty. The external 
organizing forces are much stronger m the second case than in the 
first, owing to the greater jumps of stimulauon between the differ- 
ent field parts, and the greater aruculation is due to these greater 
forces. Therefore, if greater articulation imphes that more energy 
IS consumed in the process, then these greater forces must have 
hberated more energy, just as an electromotor doing work against 
forces uses up more energy than an idling motor. 

I have stressed this connection between energy and articulation 
on what may seem rather insufficient evidence, bemuse it is theoreti- 
cally sound. Let us repeat a quoution from Kohler: “The final time- 
mdependent distribution contains a mimmum of energy capable of 
doing work” (sec above, p. 108). This is true in all cases but needs 
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a very important coroUary in a special one. Suppose the system 
whose changes we are considering consists of a relauvely small sub- 
system and a large reservon from which it can draw as much energy 
as it needs. In applying our proposiuon to this case we must take 
as the system whose final energy becomes a nunimum the total sys- 
tem, composed of the sub-system and the reservoir. We find that in 
this process the small sub-system draws as much energy as possible 
from the reservoir, so that after the process its own energy content 
IS greater than it was before. Kohler (1924) applies this principle to 
orgamc growth and its increasing aiticulauon. It seems equally ap- 
phcable to our present problem: if the speaal rcacung system can 
draw on much energy, it will do so, and thereby achieve articula- 
tion, i.e., simphaty of the maximum kind; if it is cut off from, or 
limited in, its supply of energy, the minimum kind of simphaty 
will result. 

ORGANIZATION FROM THE POINTS OF VIEW OF QUANTITY, ORDER, 
AND SIGNIFICANCE 

The reader who has not by now forgotten the programme of 
this book as it was announced in the first chapter, may well won- 
der whether the author has not lost sight of his general point of 
view in the amount of detail discussed in this chapter. Let us 
therefore halt and see what contributions, if any, we have so far 
made to the problems stated m the beginrung. We saw the special 
value of psychology in its integrative funcuon, our science bang 
at the nodal point where nature, life, and mind converge. Has our 
discussion contributed to this integrauon? We had abstracted three 
leading concepts from the sciences of the three converging realms, 
the concepts of quanuty, order, and meaning. What does our dis- 
cussion mean in these terms? 

Quantity. I think that as far as quantity goes our discussion has 
borne out the infaences which we reached when we first investi- 
gated the relation of quantity and quality. Our law of pragnanz 
has a quantitative charaaer which is at the same time quahtative. 
As a maximum-mimmum principle it is the first, and as a sim- 
plicity principle it is the second. Clearly, the quanutative and the 
qualitauve c^racter are not two separate characteristics, but only 
two aspects of one and the same pnnciple. In actual experimentation 
the quahtative aspect had the lead; not for any real orgamzauon 
are we as yet able to give the exact quantitative formula. But as 
real orgamzations, units and shapes must have a formula which 
will express them quantitatively, just as physical gestalten have 
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their formulas. Our quahtative knowledge is different from such 
desirable quantitauve knowledge in the degree of preciseness, but 
not in kind. 

Order. The laws of organization which we have found operauve 
explain why our behavioural envu-onment is orderly in spite of the 
bewildering spatial and temporal complexity of stimulation. Umts 
arc being formed and maintamed in segregation and relauve insula- 
tion from other units. Think for a moment what happens to a reu- 
nal element while your eyes roam around as they conunually do: 
m quick succession, and without any order whatsoever, this element 
will be stimulated now by white hght, now by greenish light; one 
moment the stimulation will be strong, the next very weak; green 
will be followed by red or blue, a kaladoscopic change. And what 
corresponds to this whirl of stimulanon of the rctir^ pomts? A 
perfectly steady and orderly world; the cigarette box on my desk 
remains a cigarette box, the calendar a calendar, while my eyes 
move along; I experience no change in my behavioural environ- 
ment, though I experience a change within “myself,” feeling my eyes 
moving over the stationary objects. True enough, we have not yet 
explained this particular effect, but we sec that without our prin- 
ciples of orgamzation the objecu could not be objects, and that 
therefore the phenomenal changes produced by these changes of 
stimulation would be as disorderly as the changes of stunulation 
themselves. Thus we accept order as a real charactensuc, but we 
need no special agent to produce it, since order is a consequence of 
organizauon, and organization the result of natural forces. In this 
way our discussion has made manifest how nature produces order. 

Significance. Lasdy, our discussion has given us a basis for the 
understanding of significance. Good continuation and good shape 
were powerful organizing faaors, and both were in the true sense 
“understandable”: a line carries its own law within itself, and so 
does a shaped area or volume. Violations of this law due to external 
forces are felt as violations; they conflict with our feehng of the 
fit, hurt our sense of beauty. The shapes which we see at any mo- 
ment are not adequately described by allotung a local value to each 
of their space elements, but only as consistent wholes; they are like 
the celestial music heard by Wertheimer’s visitor to heaven, and not 
like the table or purely empirical formula of tones which his other 
explorer of paradise might be able to elaborate. 

Our discussion has dealt with very elementary objects, objects 
which as such are far removed from those manifestations of the 
mind in which the “understanding” psychologists arc jusdy inter- 
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cstcd. But even these humble objects reveal that our rcahty is not 
a mere collocauon of elemental facts, but consists of units in which 
no part exists by itself, where each part pomts beyond itself and 
imphes a larger whole. Facts and significance cease to be two con- 
cepts belonging to difierent realms, smee a fact is always a fact in 
an mtnnsu^y coherent whole. We could solve no problem of or* 
ganizauon by solvmg it for each point separately, one after the 
other; the soluuon had to come for the whole. Thus we sec how 
the problem of significance is closely bound up with the problem 
of the relauon between the whole and its parts. It has been said: The 
whole is more than the sum of its parts. It is more correct to say 
that the whole is something else than the sum of its parts, because 
summing is a meamngless procedure, whereas the whole-part rela- 
Uonship is meaningfuL 
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THINGS AND FRAMEWORK 

So far our discussion has dealt with relatively simple aspects of 
our behavioural environment. We have mostly dwelt m the world 
of artifacts well adapted to reveal the laws of organizauon, to show 
the elfecuveness of forces. But it is a long way from these sunple 
shapes to our environments as we know them. It is time to remem- 
ber the beginning of the third chapter, our discussion of things, 
not-things, and framework. We have, in the meantime, contributed 
somethmg to that discussion. We have discussed the nature and 
origin of one not-thing, the space-filhng fog which arises from 
completely homogeneous stimulation, and we have discussed one 
attribute which we found characteristic of things, viz., “shaped 
boundedness.” Thus in presenung the laws of umt-formaUon and 
segregation and of shape we have made a first contributioa to the 
thing-problem. But we have to do more, we must take up the other 
thing<haracterisucs and include the framework which we have so 
far completely neglected. 

Figtue-Gronnd. If things are shaped may we conclude that the 
framework is not? And if it be not, whence comes this difference? 
For systematic and historic reasons it is expedient to study our prob- 
lem in two dimensions before we include the third. For the same 
distinction holds with regard to surfaces, where, since the pioneer 
work of Rubin (1915), it is called the distinction between figure 
and ground. 
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Duo Fonnation: One upon Another. For us the best way of in- 
troduang it will be to take up a thread which we dropped in the 
last chapter. We discovered there that several kinds of duo-formaUon 
are possible and deferred the discussion of one of them, the forma- 
uon of “one figure ‘upon’ or ‘within’ another.” Turn back to Fig. 
27, page 154, and the point will be clear. It is this form of duo which 
we will investigate now. We sec a leaf-hke quadrangular figure 
within an oblong. This simple descripuon implies a number of im- 
portant consequences. 

Double REPRESENTAnoN. In saying that the small figure hes on 
an oblong, wc maintam that the larger figure is a umt, and that 
means that the larger figure does not cease to be where the smaller 
IS, that It stretches behind or underneath the smaller. This again 
means that a part of the total field, coinciding with the area of the 
small figure, is twice represented in our environmental field, once 
as the small figure itself, and once as a part of the larger oblong. 

A word about this double representation. It always involves, in 
however low a degree, a third imension of space. Two things in 
the same direction must be at different distances if they are to be 
two. Thus our oblong is behind the small figure. In our example, 
however, the depth difference is the smallest possible, and it is clear 
that It must be so, since we are dealing with bi-dimensional pat- 
terns, i.e., with orgamzations m which the general dynamic condi- 
tions demand plane shapes without depth. As soon as we change our 
condiuons, we obtain clearer tri-dimensionality. Thus the book on 
the table docs not destroy the umty of the top of the table, which 
is clearly behind it. This leads to another question about the double 
representation. My book is red, the top of the table is black. I see 
the red book on the table, and yet where I see the book I see no 
black colour, although at the same ume I do not see the table as 
broken. 

REPRESENTATION WITHOUT COLOUR. How Can we solvc this sceming 
paradox? Traditional psychology would have given a solution in 
contradiction to the observable facts. For tradiuonal psychology had 
estabhshed the dogma: what we sec has colour. Therefore, where 
there is no colour, wc do not see. And hence the table behmd the 
book had to be explained as a contribuuon from some non-sensory 
part of the orgamsm. Such an explanauon would have seemed so 
self-evident to traditional psychology that it never troubled to dis- 
cuss this case, not, at least, as far as 1 know. Traditional psychology 
was all too ready to explain what obviously appeared as A as B or C. 
Never was a psychologist prouder than when he could say: A is 
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not really A but something else. The best-known example is per- 
haps the James-Lange theory of emotions, according to which an 
emouon is not really an emouon but a set of kinesthetic and or- 
gamc sensations aroused hy responses to the emotional situations. 
All such explanations fail to explam why we think that A is A. 
For, even when the psychdogists ttJd us that A really was B, we 
stubbornly persisted in callmg it A and in treatmg it as A and not 
as B. Was it entirely due to our perverseness and lack of wilhng- 
ness to learn from Ac expert when we continued to speak of the 
sad mood of an adagio or the virile hilarity of a Beethoven scherzo, 
instead of speaking of our different orgamc sensauons ? Why are we 
so hopelessly stupid as to call the colour of our tablecloth on the 
candle-ht diimer-table white, when Helmholtz told us that it was 
yellow? Helmholtz (VoL III) tried to explain the reason for this 
second stupidity, but it remained in his explanation an error which 
we constandy committed and persist in commitung when we know 
that It IS an error. We shall discuss this second example in another 
place and see that we can describe and explain the facts ever so 
much better when we rule out the concept of error altogether. For 
in the long run it has proved to be more profitable to accept an A 
as an A and explain it as such. And that is what we shall try to 
do with our example, the red book on the black table. 

Accepting A as A, we admit that we see the red book and the 
table b^ind it, although where we see the book, we see no black. 
To accept this proposiuon is equivalent to rejecting the tradiuonal 
dogma that everything we see has colour ^ Positively expressed, this 
means: visual objects that arc devoid of colour may appear in our 
behavioural environment. And that again implies that visual organi- 
zation may take place without participation of those chemical reac- 
tions which we correlate with the appearance of colour. There is 
nothing impossible in this conclusion. Rather is it probable that in 
the brain field the beginning of orgamzanon precedes the actual 
arousal of the colour processes. It would rcqmre too detailed a dis- 
cussion of the neural hypotheses and would therefore interrupt our 
present argument too much were I to explain this side of organiza- 
tion.* But in the very first paper in which gestalt theory was ex- 
pounded, this possibility was clearly envisaged. The “phi-phenome- 
non” which Wertheimer described in his famous paper of 1912 is a 
striking example; we may sec modon without seeing anything that 

^ Colour of course in the general sense in which it mcludes the neutral with the 
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moves, not even a colour. To end with a literary reference: from the 
pomt of view of this theory Alice’s grin without the cat is not sheer 
amusing nonsense, but may be a go^ phenomenal reality, as Lewis 
Carroll probably knew perfectly well. 

Again we must pause to guard ourselves against a misunderstand- 
ing. We claimed that the table was seen behind the book. But what 
would a cross-examimng counsel make of such a statement? We 
can easily imagine the following scene bemg enacted in court: 
Counsel: “Where was the book?” Witness: “On the table, sir.” 
Counsel: “And what was underneath the book?” W.: “The table, 
sir.” C.: “How do you know?” W.: “But I saw it, sir.” C,: “Are 
you wilhng to testify under oath that under the book there was no 
opemng in the table through which a revolver might be dropped?” 
W.: “Certainly not, sir.” C.: “Why not?” W.. “Because I could not 
see it, the book being where it was.” C.: “And yet you say that you 
saw diat the table was under the book? Thank you.” 

The counsel for the prosecution is perfectly right but the truth 
of his proposition — ^“you could not sec what was under the book” — 
no contradiction with our or the witness’s statement, that we 
ind he see it there. For, obviously, what the counsel means by seeing 
s not the same as what we mean by it. Our witness switched dur- 
ing his examination quite naturally from our to the counsel’s mean- 
ing and thereby gave the appearance of contradicting himself, which 
in reahty he did not. We mean by seeing a thing that it appears in 
some form or other in our visual behavioural environment; counsel 
means by seeing the appearance of an object in a visual environment 
under such conditions that it could not appear in the behavioural 
without having its counterpart in the geographical environment. 
The counsel is mterested in the latter exclusively, the behavioural 
ivorld of the witness is for him only a means of getting at the geo- 
graphicak We on the other hand are interested in the behavioural 
environment itself. For us it is an end and not a means, or if it is a 
means then a means for finding out something about the brain field, 
but not about the geographical environment. And yet the psycholo- 
gist who claims today that he secs the table behind the book is apt 
to be treated by his critics just as our witness is handled by the ex- 
amining coun^. For although the criucs arc psychologists, and 
therefore should know better, they also use the cognitive meamng 
of “to see,” based in their case on an impheit use of the constancy 
hypothesis, instead of the purely dcscripuvc or phenomenological 
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Double Representation Continued. After this excursion into the 
law courts, let us return to double representation. The case in which 
one of the representations is devoid of all colour is only one of the 
possible cases. The other extreme is the case of a transparent sur- 
face in front of an object, a wire screen or a glass, coloured or un- 
coloured, through which we see. The problem of transparency will 
occupy us later. Here we introduce it only to connect our kind of 
double representation with other kinds which descriptively are 
much more palpable. One might doubt that cases of transparency 
are in the same sense cases of double representation because here 
are really two objects, each of which is represented, whereas in our 
imual case, the smaller figure within the larger, there is only one. 
But then one commits the experience error. On the reuna the condi- 
tions are essentially alike m this case and in the case of an opaque 
object behind a transparent one. For on the reuna, we have no more 
than differently sumulated areas, to some of which not one but two 
objects correspond in the behavioural environment. Double represen- 
tauon will occur more easily under certain condiuons than others, 
as Kopfermann has found, and thereby double representation be- 
comes also a shape-determining factor, and should be added to the 
factors which we discussed in the last sections of the fourth chapter. 

One-sided Function of Contour. But double representation of 
the kind we are interested in now has still another highly impor- 
tant aspea, well illustrated in our figure. One 
of the representations is, as we said before, a whole 
figure, the other, on the contrary, only a part of 
a larger figure. The “same” part of the field which 
is segregated from the rest in one of the repre- 
sentations IS connected with it m the other. The 
contour shapes its inside, but not its outside, or, as 
Rubin has described it, the contour has a one-sided function. 

We came across another asymmetry of the contour in our last 
chapter (pp. 150 f.), which though rdated to the one we arc dis- 
cussing now, is not identical with it. Then we spoke of contour 
figures and considered the fact that a closed contour hne, although 
separated from the rest of the field on either of its sides by the 
same leap of stimulation, belonged to the enclosed figure and segre- 
gated It from the surrounding field. The asymmetry we are con- 
cerned with now does not refer to contour figures only, it applies 
equally well to surface figures, whose contours are their boundaries. 
If we modify Fig. 27 so as to obtidn Fig. 51, the same kind of duo 
organization sull occurs, a small leaf-like figure on an uninterrupted 
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rectangle. The contour or the boundary is a boundary only to the 
smaller, but not the larger, figure, the pentagons at other side of 
the central figure are normally not seen. 

One-sided function of the boundary or contour and double repre- 
sentation are thus only two aspects of one and the same process of 
organization; they indicate the estabhshment of more than one 
organized area in the same region of the field. Wherever the con- 
tour has a two-sided function, this double organizauon does not 
occur; instead we have the duo of oi-ordination, as in our old Fig. 
22. Therefore, speaal forces must be responsible for making the con- 
tour one-sided, for doubhng part of the field. In our example these 
forces are easily discovered. The larger figure, bounded by the rec- 
tangular contour, is a sunple shape in its^, and this simple shape 
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resists disruption by the introduction of the smaller shape. More- 
over, apart from the inset it is uniform in colour, so that the factor 
of equahty also contributes to its unity If this equality is de- 
stroyed by colouring the nght and the left part of the large oblong 
diilercndy, as in Fig. 52,* its unity is destroyed. The main feature 
of the new pattern is the central shape, while the rest is much more 
difficult to describe. One thing, however, seems clear, viz., that the 
disappearance of the double representation has not brought about a 
clear double-sided contour function. At least I find it very difficult 
to see all three figures, the red, the white, and the blue, at the 
same ume. This is truer still if the inset figure is less regular, as 
in Fig. 53. Systematic experiments in the field are lacking, and 
therefore one must pracuse great caution in drawing inferences 
from the scant material here presented. Still it seems safe to say 
that just as the one-sided funcuon of the contour needs special 
forces to become effecuve, so docs the two-sided. It is not a case of a 
simple logical distinction: the function of the contour must be 
cither one- or two-sided; if it is not the one it must be the other. 
Reahty defies such handhng by primitive logical precepts. We know 
of cases where the generd conditions of organization produce a 
one-sided contour function with double representation, and others 
* Compare the footnote on page 165. 
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where the conditions make the contour double-sided and create 
a co-ordinated duo. When neither of these conditions is realized, a 
much less clear and stable orgamzauon results, a fact from which 
at the moment we can conclude no more than this : organization in 
several parts which have no intrinsic relation to each other, but are 
merely one plus one plus one, is extremely difEcult and not fre- 
quendy realized. 

One-sided Function of Contour and Shape. Let us return to the 
one-sided contour funcuon. It has, necessarily, the property of giv- 
ing shape only to one part of the field which it 
bounds and not to the other. Therefore, if there 
are other shape-producing factors m these two 
fields, their effect will be different according to 
the effect of the contour. To prove this, we 
make use of a method mvented and largely 
used by Rubin, viz., of producing patterns 
which are ambiguous with regard to their duo- 
character. For simplicity’s sake, we will now 
introduce Rubin’s terminology, calling the 
larger figure, upon or within which the smaller is seen, the ground, 
and the latter one the “figure.” How useful this terminology is will 
appear later; now it helps us to define the ambiguity of our patterns: 
they are so constructed that the same field paru may appear either 
as figures or as ground. We have made use of such a figure before 
(Fig. 4, p. 83). We now introduce a modification, varying shghtly 
one of Rubin’s patterns. One can see either the sectors cross- 
hatched with arcs as the figure, or those that are cross-hatched with 
straight hnes. In either case, one will see a cross. The difference 
appears in the hnes of the hatchings. In the first case, the arcs will 
be arcs, in the second, they will be parts of whole arcles, and cor- 
respondingly the straight hnes will be bounded by the arms of the 
cross in the second case, and filling without interruption the whole 
circle in the first. The double representation is amazingly manifest, 
just as the one-sided funcuon of the contour which bounds and 
shapes the figure but not the ground. This pattern lUusUates a last 
point. It is easier to see the full circles than the uninterrupted 
straight lines, a proof that the arcs demand their conunuation 
more strongly than the straight lines, a fact corroborated by several 
other experiments. In the beginning of this chapter we raised the 
question, whether, things bemg shaped, the framework was shape- 
less. We have now taken the first step towards answering this ques- 
tion. True enough, we arc dealing with special cases in which the 
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concept of framework has not yet appeared; but it is clear and will 
be discussed shortly, that there is a connecuon between thmgs and 
figures on the one hand, and ground and framework on the other. 
With this in mind, we can now express' our last results in this 
way: the contours which shape the figure do not shape its ground; 
if the latter has a shape, it owes this to other forces than those 
which produce the figure upon it. 

The one-sided or asymmetrical function of the contour can also 
be described by saying that contours have an “inside” and an “out- 
side.” This description is not arbitrary, but compelled by the orgam- 
zatton Itself. In ambiguous figures the same side may be either the 
inside or the outside, but when it is the one it is not the other; the 
inside or outside character belongs in each case to the contour and 
not to “us.” 

Functional Dependence of Figure and Ground. Ground as 
Framework. We have so far described the figure-ground relation 
by saying that the figure lies upon the ground. But this description, 
though it IS complete enough as regards the actual experience, the 
product of organization, leaves out a decisive aspect of the process 
of organizauon itself. The figure depends for its characterisucs upon 
the ground on which it appears. The ground serves as a framewori^ 
in which the figure is suspended and thereby determines the figure. 
The more we generalize our ground concept, the more application 
shall we find of this rule. Here, restncting ourselves to smaller 
figures on larger ones, we can demonstrate the framework char- 
acter of the ground by its influence on the shape of the figure. 

We make use of the fact that a square may have two different 
shapes depending upon its spatial position, either the shape of a 
square or that of a diamond. That these two shapes are really, 
functionally, different has been proved by Hartmann with the help 
of his flicker-fusion method (see Chapter IV, pp. 129!.); the dia- 
mond has a greater cnucal fusion rate than the square. Which of the 
two shapes will actually be reahzed depends to a large extent upon 
the orientation of the figure; resung on one side it will appear as a 
square, standing on one corner as a diamond; or, the same condi- 
uon differently expressed, when one pair of sides is horizontal, the 
square will be seen, when one diagonal is horizontal, the diamond. 
But this last formulauon is not equivalent with the first; indeed, it 
is not an adequate formulation at all. In the two accompanying 
figures, taken from Kopfermann, we see in the ^-members indeed 
the diamond, where one diagonal is horizontal, and the square 
where two sides are, but in the a-members, these relations tend to 
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be reversed, although these patterns are more ambiguous than the 
others. 55® appears most dcadedly as a square although its diago- 
nal IS horizontal, 563, at least qmte easily, as a diamond, although 
two of Its sides are horizontal. The reason is easy to understand. 
In Fig. 55a the sides of the small figure are parallel to the side 
of the frame, in Fig. 56a the diagond is. Orientation, as a factor 
which determines the shape of our figure, is, then, not an absolute 
matter, but relative with regard to die frame. Still, the a figures 
are more ambiguous than the b ones. This agam is easy to under- 
stand, for the larger figure itself is in a frame, the page of the 
book, so that there are at least two frames operative. In the b figures 



Fig. 55 Fig. 56 

these frames coincide m thar mam directions, and therefore in their 
effects, m the a figures they conflict, the smaller frame being the 
nearer to the cntii^ figure, the larger frame farther removed. Be- 
cause of this conflict between the frames, the figures are more am- 
biguous in these patterns than in the others. Finally, the square 
effects; in the a figures they conflict, the smaller frame being the 
tation than the diamond effert, 56a is fairly easily seen as a square. 
This, in a way, completes our piaure, since we know from Hart- 
mann’s experiments that the square is simpler than the diamond. 
In reality, then, we have to distingmsh three operative factors in 
our patterns: the two frames* and the simplicity of the ensuing 
figure. The reader may make a chart for himself in which these 
three factors are combined for our four patterns. 

Figures and Things. The framework appeared in our previous 
discussion as the non-thing like part of the b^avioural environment 
Has the figure correspondmgly thing-ebaraaer? Just this has been 
3 mentioiK^ We live continually 
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claimed by Rubin, when he first introduced oiu- distinction, and has 
been con&med by later authors (sec Kohler, 1929, p. 219). In 
changmg from ground to figure a field part becomes more solid, and 
in the reverse change more loose, as observation of any of the pat- 
terns here presented will prove. Furthermore, it is the figure we 
are “concerned with,” the figure we are remembermg, and not the 
ground. Thus we find a beginmng of the thmg-non-thing differ- 
ence in the figure-ground articulation of the field. How much more 
It can tell us about the thing quahty we shall see when we have de- 
scribed more properties which distinguish figure and ground from 
each other. 

Shape of Figure and Ground Compared. When, in the ambigu- 
ous figures so far presented and in Fig. 57, we compare the figure 
and the ground parts with each 
other, we always find the latter ones 
to be simpler, in the sense of greater 
umformity, less articulation, than the 
former. In the cross patterns, where 
in both aspects the figures are crosses, 
the grounds arc arclcs (in Fig. 54) or “squares with cut-off edges” 
(in Fig. 4). In our last pattern the black and white figures differ 
in shape also, T’s vs. leaves, but the respective grounds are much 
more similar to each other, both being stripes, the black one on its 
lower side bounded by a sinuous hne. 

Colour of Figure and Ground. This difference in articulation be- 
tween figure and ground is universal, and appears not only in their 
shapes but also in their colours. We have previously encountered 
the connecuon between high degree of amculation and colouring. 
Therefore we should expect the same field to look more coloured 
when it is figure than when it is ground. And that is confirmed by 
fact. If one makes figures like Fig. 54 with alter- 
nate green and equivalent grey sectors, so that 
the sectors, instead of differing by their hatch- 
ings, differ in colour, then the change from the 
one cross to the other is accompani^ by clearly 
noticeable colour changes. A green cross on a 
grey ground changes into a distinctly red cross 
on a dull green ground. Thus, the green parts Fig. 58 
lose colour in their transition from figure to 
ground, and the reddish parts gain colour by the opposite transi- 
tion. The red is a contrast red, and therefore this experiment proves 
anew the insuflSaency of a purely summative contrast theory, which 
we have discussed in our last ^apter (p. 134). Our results have 
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been confirmed by a neat experiment by Mrs. Frank (1923). She 
cut out of coloured paper a figure corresponding exactly to the cen- 
tral cross of Fig. 58 and asked her subjects to develop an after-image 
of It, which then was projected on the design of our figure. If m 
this design, the central part appeared as the figure, the &er-image 
upon It looked much more coloured than when it appeared as the 
ground of the oblique propeller-like shape. 

Functional Proofs of the Figure-Ground Differences. Clear 
and impressive as these difierences are in simple observation, it 
would gready improve their status as red could we prove that there 
existed functional differences corresponding to them. Such proof 
has been given in so many different ways that we select a few out- 
standing examples. 

Our first idea will be to apply the Hartmann test to our distinc- 
tion. Expose a white-black cross twice in quick succession and meas- 
ure the criucal exposure time at which flicker ceases when either the 
white or the black parts appear as figure. Hartmann did this m such 
a way that as before (sec p. 131) only the white parts provided the 
objecuve conditions for flicker, the black bemg black all the time. 
The result was that in the average of four series the criucal expo- 
sure ume had to be 12.3 <j shorter for the white cross than for the 
white ground, a difference of about 12% of the shorter of the two 
exposures. The difference in readiness to fuse between a field when 
It 1$ ground and when it is figure is, therefore, the same as that 
between a more or less simple figure. 

One of our dcscripuvc differences was that the figure was more 
sohd (thinghke), the ground more loose (stuff-hke). If this is true, 
the figure should be held together by suongcr forces 
than the ground, i.c., it should offer greater resistance to 
the intrusion of another figure. This deduction was veri- 
fied in ingemous experiments by Gelb and Gramt. The 
observers looked through a tube at Fig. 59 which filled 
the enure tube opening. The pattern is that of a grey Fig. 59 
cross on a grey background, the cross being cither darker 
or lighter ^an the ground. By a simple device, using hght reflection, 
a small coloured spot could be produced either on the lower arm 
of the cross or on the ground to the right of it, and the amount of 
light necessary to make this spot visible could be measured. Of 
course, the darker the field the less the intensity of the coloured 
light required, therefore a comparison of two such measurements 
would say nothing about the difference between figure and ground, 
since the two field parts which would be compared would be of 
different luminosity. The procedure was therefore more complex. 
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To any figure-ground combination there was always added a second 
in which the luminosities of figure and ground had changed their 
places. Thus, for each combinauon of luminosiues four thresholds 
had to be deternuned. If d stands for the darker and / for the lighter 
grey, / for figure and g for ground, the four thresholds are respec- 
Uvdy (i) //, (2) Ig, (3) df, (4) dg, in which the two extremes and 
the two middle ones belong to the same pattern respecuvely. By 
comparing (1) with (2) and (3) with (4) we can directly deternune 
the influence which the orgamzation of the field exerts upon the 
arousal of a new figure within it, for m these comparisons the 
luminosiues are kept constant. The result was unambiguous: the 
even combinauons consistently gave lower thresholds than the cor- 
respondmg odd ones, which is a verification of our deducUon that 
a figure field is more strongly orgamzed than a ground field. 

As a matter of fact, this conclusion is not quite compulsory, since 
the figure field is in this pattern always the smaller of the two 
fields, and since previous invesugators have found that a threshold 
determined within a larger field is lower than that within a smaller, 
a result which has been interpreted in a rather compheated manner 
as a mere summauve contrast effect. However, a second experiment 
carried out by Granit (1924), the description of which I will omit, 
makes this interpretaUon virtually impossible, so that these two ex- 
periments in conjunction estabhsh sufliaent proof for our deduction. 

A number of facts brought out by M. R. Harrower and myself 
add proof to the specific functional difference of figure and ground. 
Our invesugauon, concerned with the Liebmann effect, led to the 
discovery of the difference between functionally hard and soft col- 
ours, the latter showing the Liebmann effect more markedly than 
the former. This much was reported in the last chapter (p. 127). 
But since we investigated the Liebmann efiect by m^ing a figure 
equiluminous to its ground, the question arose whether it makes 
any difference whether the figure or the ground is hard or soft. In 
order to answer this question, we first reversed the figure-ground 
combination, by using now coloured grounds and neutral fig- 
ures, and then proceeding to put colour into both figure and 
ground. The results were quite unambiguous: softness and hard- 
ness are much more important in the figure than in the ground. 
Consequently, if h stands for hard-coloured and s for soft-coloured, 
and f and g agam for figure and ground, the ftfllowuig combina- 
tions represent a rank order of orgamzation, the top giving the 
clearest articulation, the bottom the best Liebmann efiect: 
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f g 

(1) h h 

(2) h s 

(3) s h 

(4) s » 

This rank order which was discovered in qualitative experiments, 
was confirmed in discrimination and legibihty experiments. I shall 
briefly describe the latter. On grey papers, 30 cenumetres square, 
a number of letters 10 milhmetres high and one millimetre wide 
were produced, letters and ground being equivalent, one of them 
coloured, the other neutral. For each colour, red, yellow, green, and 
blue, two such papers were used, one grey with coloured letters, the 
other coloured with grey letters. A pair of these was attached to the 
wall of a long room. The subjects were inmally put at a distance of 
thirty feet from the wall and asked to describe what they saw. They 
then went three feet nearer, gave a new description, and continued 
m such stages of three feet until all the letters had been read. The 
following table gives the average difference in feet for each of the 
pairs, the colours referring to the letters, not to the ground: 

red-grey 3 3 
yellow-grey 1 2 
grey-blue 7 9 
grey-green 3 8 

This means that the red letters on a grey ground could be seen on 
the average at a distance greater by 3.3 feet than the grey letters on 
a red ground, etc. One sees: the coloured letters are superior when 
they are hard, otherwise they are inferior to the grey letters, which 
in their turn become hard on soft and soft on hard ground. Thus 
we see that hard figures on soft ground give a better aruculation 
than soft figures on hard grounds. That the hardness and softness of 
the ground is also affccuve apfiears from our rank order: the differ- 
ences between (i) and (2) and between (3) and (4) respecuvely are 
mere differences in the ground, and in both cases the harder ground 
gives the better articulation, as was also proved in the discrimination 
expenment just mentioned. 

The figure is harder, more strongly structured, and more impres- 
sive, the last determination apparently being closely related to the 
two former ones, impressiveness depending upon the density of 
the energy within the area. This greater impressiveness of the 
figure can also be demonstrated functionally, c.g., in binocular 
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rivalry. The ground part produced in the tract belonging to one 
eye will be more easily disturbed or expelled from the actual field 
of vision than a figured part, as I have indicated in a very simple 
experiment which I oimt here, a fact which appears also from older 
experiments of Hering’s (1920). 

Dynamics of Figure<?roand Articulation. We must now raise the 
question as to the laws which determme the figure-ground organ- 
ization, a quesuon which has two sides, (i) why is the field struc- 
tured in this parucular way, and (2) which parts of the fields will 
become figures, which ground? Very httlc expicnmcntal work has 
been done from which we can collect data for the soluuon of this 
problem. And the htde that has been done refers to the second 
aspiect. It IS impxjitant to have a complete survey of all the condi- 
Uons obtammg in any one case. Therefore we shall proceed step by 
step, starung with spieaal cases and gradually hmiung our rc- 
stricdons. 

Let us begm with such ambiguous figures as we have used in 
the preceding discussion. The simplest are the various forms of 
crosses, and for these it is characterisuc that, apart from the cross- 
hatchings, all the contours of the figure arc dso contours of the 
ground, while the figure has contours which the ground has not. 
Are there conditions which, in patterns defined by this last condi- 
tion, determine which parts shall belong to the figure, which to the 
ground? In the completely symmetrical patterns which we have 
so far made use of, there can, evidently, be no such condiuons. 
Under these circumstances if we neglect the difference in colour® 
no objective factor exists which will favour cither of the two or- 
gamzations. But we can change these patterns shghtly and thereby 
favour one organization at the cxpiense of the other. 

(i) Orientation as a Determining pAcrroR. We orient them 
differendy so that one cross hes m a favoured piosition, with one 
pair of arms •vcitical, the other horizontal, whde the arms of the 
other arc m oblique pxisitions. Then the former is favoured over the 
latter. This fact, discovered by Rubin, has never been proved by 
statistical experimentation; but from mere inspiection, I have no 
doubt that it is a true fact. Its impiortance is considerable, for it 
shows that the organization of a small field dcjicnds upion factors 
far outside, such as general orientation. More correedy it inchcatcs 

B Unpublished expenments by M. R Hairower indicate an influence of relative 
brightness But the completion of these experimenu must be awaited before definite 
conclusions can be drawn. 
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that there arc mean directions in space, the horizontal and the 
vertical, and that these direcbons exert an actual influence upon the 
processes of orgamzauon by making flgural orgaiuzation easier in 
the main than in the other direcaons. We can formulate our result 
this way, because, whatever cross we see, the ground is always 
symmetncally distributed in all directions, forming a complete circle 
or square underneath the cross. 

(2) Relative Size. We vary the relative width of the arms of our 
cross. Then, agam, the result is clc^: the cross with the narrower 
arms will preponderate over that with the 
wider, and that the more, the greater the dif- 
ference in width, as has been quantitatively 
proved by Graham. Fig. 60 may serve as an 
illustration; “ relauvely the white cross is more a 6 

easdy seen m 60 b than in a. Here we have Fig. 60 

a law intrinsic to the orgamzauon itself: if 
the conditions arc such as to produce segregation of a larger and a 
smaller umt, the smaller will, ceterts panbus, become the figure; the 
larger, the ground. 

This formulation, plausible as it sounds, is not really adequate. 
On the one hand it omits a necessary condidon, on the other it begs, 
strictly speaking, the quesuon. We will begin with the last point, 
because it will lead us direcdy to the first. We have seen that the 
ground is not interrupted by the figure, that it stretches behmd it, 
and IS therefore always larger than the figure. Thus in our last 
pattern, when the cross with the wide arms is seen as the figure, 
the ground is still larger, because, owing to double representa- 
Uon, It comprises not only the narrow arms, but the wide ones as 
well. Our law of size could therefore be formulated only thus: if 
the condiuons are such that a smaller or larger figure can be 
seen, then, cetens panbus, the former will be realized. But such 
a statement gives us no insight into the actual dynamics of the 
process. We can, however, state our law sull differently: if the 
condiuons are such that two field parts are segregated from each 
other and double representation ensues, then, cetens panbus, the 
figure will arise m such a way that the difference between its 
area and that of the ground is a maximum, or still simpler: the 
figure will be as small as possible. This formulauon is more than 

* Owuv to the faa that these figures ore pnnted on the wlute page, the black and 
white parts have not an equal chance of becoming figure, the black ones being 
favour^ in this respea. 
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a mere statement of fact, it contains a dynamical reason, as we 
shall see when we further investigate double representation. With- 

out double representauon our law of relauve size no 

I I longer holds, as in Fig. 61 where the small black strip no 

■ * longer lies upon the white ground of the rectangle. 

Fig. 61 Here both the white oblong and the black stripe arc 
figures, we have duo-formation in co-ordination. Before 
we continue this discussion, we shall introduce a new factor. 

(3) Enclosing and Enclosed Akea. In Fig. 62 the part mside the 
angular contour is seen as the figure and not that outside, although 
the latter is smaller than the former. Rubin had already stated the 
law that if two areas are so segregated that one encloses the other, 
the enclosing one will become the ground, the 
enclosed one the figure. This law can be under- 
stood from the dynamics of organization. We 
know that the ground fills the whole area by 
virmc of double representation. Ground is seen, 
in other words, in places where there is no local 
stimulauon corresponding to it. Thus the or- 
ganizauon of the ground is a process similar to 
that which we studied m the bhnd-spot experi- Fig. 62 

ments and those with hemianopic paoents (see 
pp. 144 £f.). And thus we understand now the factors of relative size 
and of enclosing. The greater, within a given area, the part that 
is to become ground, the less “complcuon” does it require. And the 
ground closes more readily from the outside toward the inside than 
vice versa. In the former case an area determined on all sides has 
to be filled by convergence, in the latter by divergence. Convergence 
has its linut defined by the part missing withm the ground itself. 
The limit of divergence is not so determined; if, as in our Fig. 62, 
it should be determined by the circle contour, the segments between 
it and the polygon being then the figure, this determination would 
arise from the boundary of the figure and not that of the ground. 
The ground would have to reach this boundary, but it would not 
be drawn towards it, it would be pushed from the core.^ 

These purely theoreucal deductions find a coimterpart in descripi- 
tion. Von Hornbostel has emphasized as universal the difference 
between the concave and the convex, the embraang and the aggres- 

^ Endosedness u not the only factor which accounts for the figure-ground distnbu- 
non in Fig. 62. If this distribution were reverted, six unconnected figures would 
appear in place of the one coherent figure actually perceived. 
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sive, which correspond to the ground-figure diderence. It is as 
though the dynamics of each field part, the forces to which they 
owe their existence, were at least vaguely revealed in consciousness, 
i.e, in properues of the hehavioural environment. 

(4) Density of Energy. Whereas our first factor determined the 
figure-ground aruculauon primarily by determinmg the former, our 
third evidendy works directly through the latter. What about the 
second, the relative size? So far we have treated it also as a “ground 
determining factor,” but relative size will also work directly trough 
the figure. Under certain condiuons it is, as Kohler (1920) has 
shown, plausible to assume that within a certain area the process 
energies of figure and ground are equal. Then if we have a small 
figure on a large ground it follows that the density of energy must 
be greater in the figure than in the ground, proporuonal to the 
ratio between the ground and the figure area. Therefore the figure 
would be defined by the greater density of energy, a definmon 
which tallies well with experimentally proved figure characteristics 
(threshold and binocular nvalry experiments; see above, pp. 187-90). 
It IS clear that the smaller the area of the figured part in a constant 
field, the greater its relauve energy density with regard to the 
ground part. If the condiuon that the energy density in die former is 
greater than that in the latter is a necessary condition, then the 
smaller part must be the figure. This condition can, however, be 
taken as necessary only if it apphes to the ground both outside and 
behind the figure, otherwise it would have been violated by our 
last pattern. But then our principle of small figure loses its value 
because the figure is always smaller, as we have agreed above. But 
if we could state as a law that organization takes place, at least 
under certain condiuons, m such a way that the figure is as much of 
a figure as possible, then of course relauve size would have a direct 
figure effect by its effect on energy-density. This imphes that there 
are degrees of figuredness, which we could define by the ratio of 
the energy densiues, which indeed depends upon the rauo of the 
areas. The threshold experiments by Gramt are most compauble 
with such an interpretation, as also the general dependence of a 
figure threshold upon the size of its ground. 

It is no use going any further since our theoretical deductions 
would lack experimental confirmation. Perhaps some reader will 
take up the thread where we are dropping it, and increase our 
knowledge of fact. 

INTERNAL ARTICULATION OF FIELD PARTS. Wc prOCCed by taking 
up the clue derived from relauve size: the figure has the greater 



194 ENVIRONMENTAL FIELD 

density of energy. This was denved under simple conditions under 
which the totd energy contained in the figure and the ground 
processes could be considered to be equal. But we can mtroduce 
new articulauons within certain parts of the field, e.g, every second 
sector in our cross patterns, which though they increase the energy 
of the figure do not at the same ume increase the energy of the 
ground. For if they did, its relauve energy density and thereby its 
degree of figuredness should remain the same, whereas, as we shall 
see, we can easily produce patterns where the articulated sectors 
preponderate as figure over the homogeneous ones. However, not any 
kmd of articulauon will produce this effect. I can only go by my 



Fig. 63 Fig. 64 Fig. 65 


own impressions, confirmed by results of class-room experiments; 
suustical data, if properly collected, might reveal finer differences 
which must escape pure qualitative observauon; but I doubt that 
they can controvert it. I had thought in construettng Fig. 63 that 
the sectors with the hatchings would appear more readily as figures 
than the uniformly white ones and remain as figures for a longer 
time. As a matter of fact, the reverse seems nearer the truth. If 
the arcs form the closed circles of the ground, they are amaz- 
ingly stable, at least as much so as the arc-hatched cross on the 
white ground. One has, therefore, not only to consider what articu- 
lation will do to the figure, but also its effects upon the ground. 
Even Fig. 64 shows no strong preponderance either way, but 65 
does disunctly. Here one may well see the white cross, but this 
cross is never on a clear and well-shaped ground, and it will dis- 
appear as soon as one tries to discern the shape of its ground. But 
then we have reached a new and very general factor of figure- 
ground articulation: those parts which have the greater internal 
articulation will, ceteris paribus, become figures. A good example 
of this law are the sea charts on which, contrary to ordinary maps, 
pracucally all the detail is on the sea and not on the lands, with 
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the result that now the seas become the figures, the lands grounds, 
and thereby look perfectly strange to us. 

(5) Simplicity of Resulting Organization; Symmetry. A fifth 
factor concerns the organization in its totality, being a direct conse- 
quence of the law of pragnanz. The figure-ground distribunon will. 



Fig. 66 Fig. 67 


ceteris paribus, be such that the resulting shapes are as simple as 
possible. This has been proved for the aspect of symmetry in pretty 
experiments by Bahnsen, a student of Rubin’s. He presented pat- 
terns like Figs. 66 and 67 to his observers who were instructed to 
describe what they saw. Now in Fig. 66 one can see either black 
ornamental symmetrical or white asymmetncal stnpes, while in 
Fig. 67 the white stripes are the symmetrical, the black the asym- 
metrical. The grounds, whether black or white, are always per- 
feedy plain. 64 subjects observed 4 such patterns, one half having 
white, the other black symmetrical stripes. In 57 cases, i.e., 89%, the 
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symmetrical stripes were reported, in one case only the asymmetrical, 
the remaining 6 (9^%) bang unstable and ambiguous. 

What this result means may be best understood when we com- 
pare the possible orgamzauon of these patterns as determined 
merely by the colour difference between their various parts with 
each other. Then we find a survey hke this: 

I. Duo in coordinauon, black and white stripes, the whole field inside 
the grey frame composed of highly articulate figures, half of which are 
symmetneal, half not. 

II. Figure-ground articulation, asymmetrical stripes visible; i.e., uni- 
form simple ground, one kind of articulated figures, asymmetrical. 

III. Figure-ground articulation, symmetrical stripes. 

Ill IS the simplest — in III the forces arc in the best balance, and the 
fact that III IS strongly favoured over all the others, proves that it is 
this best balance which determines the result. Moreover, the results 
indicate the reason, not only why one figure was seen more fre- 
quendy than the other, but dso why the figure-ground articulation 
occurred. No. I not having been reported a single time, and bang 
at the same time the least sunple of the three possibilities. To de- 
termine the meamng of simplicity further, it would be useful to 
invesugate patterns such that in the figure-ground reversal not only 
the shape of the figure but also that of the ground was affected. 
This IS true in our leaf-T pattan (Fig. 57), but the paiticular com- 
bination of changes which I have in mind is not reahzed in this 
pattern, viz., a combination of high umform simphcity of the 
ground with asymmetry of the figure, and of less simplicity of the 
ground with symmetry of the figure. Which factor would be 
stronger, simplicity of the ground or symmetry of figure? 

EFFECT OF ONE ORGANIZATION UPON ANOTHER. Leaving this quesuon 
open till It can be answaed on the basis of experimental data, I 
return for a moment to Bahnsen’s experiment. Of course in this 
experiment only one figure was shown at a time, and the different 
presentauons were separated by a sufilciendy long interval. Looking 
at the two figures on the preceding page will be very unconvinang. 
Supposmg you have looked at Fig. 66 first and have seen the sym- 
metrical black stripes and turn then to Fig. 67. As hkely as not you 
will see again the black stripes although now they are asymmetrical. 
Your first organization miluenccs your second. I am convinced 
that functionally this influence is very complex, and as such in need 
of special invesugation. One factor, however, can be analyzed with 
certainty: when you saw the black stripes, the black parts of the 



FIGURE AND GROUND 


197 

field formed the figure, it was they you were concerned with, and 
when you now turn to the second figure you are, or you may be, 
still m the attitude of being concerned with the black parts. We 
have seen before that the figures become the objects of our mterests, 
and conversely: where the centre of our interest hes, there, ceteris 
panbus, a figure is hkely to arise — ^this interchangeabihty of cause 
and effect is quite general. I recall merely the relation of umty and 
uniformity (see Chapter IV, p. 135). An old class-room experiment 
of mine illustrates this point well. 1 divided my class mto two 
groups, and told the one to watch the screen for something black 
to appear on it, and the other to watch for something white. Then I 
projected on the screen for a short time the leaf-T pattern. The 
result was always the same: the first group saw the Ts, the second 
the leaves, and the members of the different groups were much 
surprised when they saw each other’s drawings of the pattern that 
had appeared on the screen. 

Again we had to transcend the behavioural environment and to 
include the Ego. Forces starting m the Ego can take effea in the 
field and codetermine its aruculation. 

Why Is the Ground Simpler Than the Figure? We can now try 
to answer in a general way the question why the ground is simpler 
than the figure for those cases in which the 
ground contours are also figure contours. Since 
not all figure contours are also ground contours, 
the conditions for the ground are simpler and 
therefore the result must be simpler too, and 
the question only remains why these contours 
have their one-sided function. We have dis- 
cussed this point in one example, and there it 
followed from the law of pragnanz. But a sim- Fig. 68 
pier example will lead us a step further. Why 
IS It so difficult to see the pattern of Fig. 68 without the figure- 
ground articulation as eight triangles with a common apex? Why 
does the contour have the one-sided funcuon even here, although 
geometrically it is surrounded by equal areas on either side? We 
shall apply die same method which we used a short while ago, i.e., 
we shall compare any triangle with regard to its properties which it 
has either as an arm of a cross, or as a part of die background, or 
finally as one of eight equivalent triangles. Since the latter is the 
effect in closest correspondence with the geometry of the pattern, 
we shall use it as our standard. Then we see that it gains arucula- 
tion, solidity, defimuon, by becoming the arm of a cross, while it 
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loses in any of these aspects by beconung a part of the background. 
The cross organization, then, difiers from the cight-triangle organ- 
ization by being more articulated in one half of its parts, and less so 
in the other half. 

Organization in thb After-image. This is still mere dcscripuon. 
A sunple experiment will help us to turn this descnption into an 
explanation. Once I constructed a pattern hke the last one, except 
that the area of the large octagon was blue, and the edges and 
diagonals yellow and somewhat wider than the hnes of our pat- 
tern. I then developed an after-image of it and found, to my great 
surprise, that in the after-image the cross pattern failed, as a rule, 
to appear, being replaced by the monotonous eight-triangle pattern 
— or by a plain yellow circle with four dark blue lines on top of it. 

What does this mean ? The fixation of the original pattern which 
produces the perceptual orgamzauon, if conunued for a sufhacntly 
long period, gives rise to new forces. On the one hand, even during 
the period necessary for the development of an after-image, one 
or two reversals will take place, a proof, as Kohler has pointed out 
(1929, p. 185 f.), that the processes of organizauon produce condi- 
tions which interfere with their continued progress and thereby 
lead to other orgamzations. But the effects of fixation responsible 
for the arousal of an after-image must, at least in part, be different 
in kind. The organizauon of the after-image in this last experiment 
does not seem in the least to depend on the form of the perceptual 
orgamzation. This latter depended on processes originally started 
in the reuna by the incoming light rays. The result of the last ex- 
periment, as those of Rothschild’s and Frank’s, seem to me best 
explained by the assumpuon that the after-effect is one primarily 
in the conditions of the process rather than in the process itself, i.e., 
in those processes which give nse to orgamzauon, and not in the 
organization itself. Through conunued ^auon the peripheral con- 
diuons have become so changed that when the pattern is removed 
and replaced by a homogeneous surface, penpheral processes will 
take place, opposite in direcuon to the original ones, but in that 
respect similar to them that they provide the condiuons for the or- 
ganization in the psychophysical field.* We may, then, conveniently 
speak of the reunal image of an after-image, and correlate the 
actually seen after-image with its retinal image just as we correlate 
the actual perceived objects with their retinal images. And then the 
difference in this relauon becomes apparent. Apart from the fact 
eversed processei occur actually 
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that the colours arc exchanged, the original retinal image and that re- 
maming after Its removal arc identical. And yet as a rule they lead to 
dificrent organizations, the one arismg from the latter having a sim- 
pheity of the minimum kind, that from the former of a maximum 
kind. We have found before that after-images will be disunguished 
by simphcity of the minimum kind and have ascribed this result 
to the smaller amount of energy consumed m the production of an 
after-image.® The figure-ground amculauon, then, in our example, 
is one of higher energy as compared to the mere juxtaposiuon of 
equal parts. It is at the same time more stable. It can be achieved 
orily by the contours assuming a one-sided function. This latter, 
which, as previously noted, entails the greater simphaty of the 
ground, finds therefore its explanation in its function of producing 
a stable orgamzation whenever the disposable energy suffices. 

New Condition: Figure ENTmELY Within the Ground Area. 
As a rule, however, the conditions which we have just discussed 
are not reahzed, figure and ground do not 
have common contours, but the contour of 
the figure lies completely within that of the 
ground, as in our standard pattern for the 
orgamzauon of the “onc-on-top-of-thc-othcr.” 

Here our explanation no longer holds. For 
here figure and ground have each their own 
shape-determimng factors, and it may well be 
that those of the ground are more complex 
than those of the figure. This case has not been 
invcsugated. Fig. 69 is an example, which I constructed more or 
less at random in order to see what would happen. Now the amaz- 
mg thing m this pattern seems to me that the litde cucle docs not 
necessarily, I should even say not spontaneously, appear as a figure 
on the ground formed by the larger figure, which in its turn hes 
on the plam circular ground. Rather do I see the circle as petrt of 
the larger figure, its concave and not its convex contour p^orm- 
ing the funcuon of segregauon, so that the inside of the circle be- 
longs together with the rest of the general background. As far as 
this one example goes, it shows that the articulauon — simple figure 
on a less simple ground— is not very easy to achieve. In reality, 
many such cases may occur. But m most of them, 1 should sus- 
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pcct, the less simple figure which serves as ground for the simpler 
would be much larger or separated from it by speaal forces. If it 
IS much larger, it is by its very size of a relauvely low degree of 
figuredness, so that the simpler but smaller figure may surpass it m 
that character. Of other forms of segregauon, I have in mind chiefly 
tri-dimensional ones. Put a penny on a star and that penny will not 
appear as a hole in the star unless you look at it from a great dis- 
tance. Here the penny protrudes from the star, which w^, like a 
good ground, stretch behmd it. How much the fact that a figure is 
the ground for another figure affects the degree of its figuredness 
we cannot tell. Possibly no such effect exists, possibly, and I should 
say probably, such an effect will someume be proved and measured. 

Other Cases. With all this detail, we have not by any means ex- 
hausted all the possibilities. There may be hncs on the ground which 
are not in the figure, such as in our patterns 63 and 64. Then role 
in the first of these two has been discussed, their role in the second 
and in many similar ones (famihar from wall-papers) must be 
omitted. Our theory would have to be too far ahead of empirical 
facts to make it worth while to discuss iL Besides this is not a 
monograph on the figure-ground aruculauon. All we wanted to 
show is the interplay of forces in this fundamental orgamzation. 
But here, as everywhere, where we try to get an adequate concep- 
uon of the actual dynanucs, we are hampered by the enormous 
complexity of the condiuons and by the insufliciency of our knowl- 
edge. One must not blame psychology for this scarcity, for only 
within the last twenty years has dynamics become a psychologies 
problenr. 

General Aspect of Figure-Ground Articulation. Finally we shall 
now take up a new funcuonS side of the figure-ground problem. 
Does it pertain to our behaviourS environment in all its sensory 
aspects or is it the domain of vision done ? Our answer must needs 
be brief, agSn because of the lack of experiments data. But we 
shall have to admit that the distinction holds for SI the senses. For 
audiuon, it is clear; we can hear speech on the background of the 
patter of the rSn, or the roaring of a tnountSn stream. 

Other Senses. Clear enough as this distinction is here, it becomes 
more difficult when we approach the other senses. It is Sways easy 
enough to demonstrate the figures, the hard or soft objects we touch, 
the taste of this morsel of well<ookcd steak, or the aroma of the 
wine of a choice vintage which we have sipped; the smell of this 
violet, the hot or cold feel of this piece of metS. All these ex- 
periences are figure-hke, but what is their ground? Here is a pro- 
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blem which I do not pretend to solve. Let one indication be suflS- 
cient: we spoke of the ground of the roanng stream against which 
the words of our friend appeared. But often, though for city dwellers 
not often enough, this auditory ground is “stillness.” In favour of 
the claim that stillness is not, or need not be, simply nothing, but 
will frequently serve as ground I shall only adduce the fact that 
stillness may become figure, as when we leave the city and spend 
our first nights in the lonely mountains. It seems to me quite likely 
that ground quahties of similar kinds exist for the other senses as 
well, though it is probable that they are more funcuonal than de- 
scriptive. That means the grounds of these senses will funcuonally 
influence what actually appears in our behavioural envu-onment with- 
out having any direct counterpart in it comparable to visual ground. 
This will ultimately mean that our most general ground is super- 
sensory in the sense that it owes its existence to the contributions of 
potentially all senses. In saying this we are far from ascribing the 
same importance to all senses for our general framework. 

Only a few additions, before we return to vision. We had no 
difliculty in pointing out figures in different sense modahties. But 
some senses will also provide us with grounds that are more than 
“emptiness.” I am thinking particularly of smell, which may en- 
velop us hke a soft cloak or the blue walls of a rotunda m the 
casde of a fairy-king. And the ground of these other senses is often 
not only, not even chiefly, the ground of the figures of these same 
senses, but determines our relation to these figures and to all figures 
or things in our given behavioural environment. The “atmosphere” 
of a room is as good an example as I can give. Thus these back- 
grounds are more comprehensive than the purely visual ones so far 
discussed, since they are grounds for the Ego as well as for the 
things with which it finds itself confronted. Our conclusion then 
is that the figure-ground distincQon, though it is applicable to all 
senses, offers new problems when we go beyond vision, problems 
which are of great significance for the theory of behaviour, but 
which as yet are in too embryomc a state to deserve further dis- 
cussion. 

Peripheral and Central Vision; the Former a “Ground-,” the 
Latter a “Figure-Sense.” Let us then return to sight. All modern 
theories of vision acknowledge two kinds of receptors, the rods and 
the cones, of which the latter alone are found in the fovea cen- 
tralis, while the former increase in proportion towards the periphery. 
At the same time it is a well-known fact that the centre is funcuon- 
ally distinguished from the periphery by its higher articulation both 
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in form and colour. Moreover, usually three zones can be distin- 
guished on the retina, one totally, one partially colour-blind, be- 
sides a central area with its normal colour sense. The articulatory 
power measured, e.g., by the two-point bmen, decreases rapidly to- 
wards the periphery, so that segregated field parts, being produced 
exclusively by peripheral stimulation, lack detail of ImiIi colour 
and shape; m other words, the periphery of the retinae provides 
us with such field parts as have disunctiy the characteristics of 
ground, while the central part of the reana causes our percepuon of 
figures. Thus it seems plausible to say that the periphery is a ground- 
sense, the centre a figure-sense. 

This Difference Functional and Not Merely Anatomical. 
This description of our organ of sight unifies the different parts 
by assigning a common cause to them. No doubt there is an 
anatomical reason for the disunction, but the anatomical difference 
has to be considered as a secondary, not as a primary fact. Let us 
elaborate this point, (i) We saw that cetens panbus the enclosmg 
part of the fidd will become the ground, the enclosed the figure. 
Should we then consider it as a mere coincidence that the centre of 
the retina mediates figure-perception while the surrounding peri- 
phery supplies the ground? Is it not a much more plausible hypo- 
thesis to assume that the centre is the figure-sense because it is the 
centre and that its anatomical properties derive from this function ^ 
If it were so, then the anatomicd centre should no longer be the 
region of highest articulation when it is no more the centre. This 
deduction is amply confirmed by experiments performed with 
hemianopic pauents. 

confirmation by PUCHs’s experiments with HEMIANOPlCS. The 
clearest demonstrauons to this effect we owe to W. Fuchs (1920, 
1922). In the hemianopic field of vision the anatomical fovea lies at 
the right or left margin. This anatomical centre is, for many hemian- 
opics, no longer the functional centre with regard either to local- 
ization or aiticulauon. Instead they develop a pseudo-fovea, i.e., a 
new point on the reana, well within the intact region, becomes the 
place of greatest articulauon and dearness. “This new place of 
clearest vision has no constant position on the retina, but consu- 
tutes a funcaonal centre, i.c., a centre determined by the actual 
visual data, changin g its location with the actual shape or size of 
the objects, or the form of the total field which confronts the pa- 
tient” (1922, p. 158). Therefore, hemianopic patients, before being 
examin^, have no idea of the nature of their affliction. They com- 



FIGURE AND GROUND 


203 

plain about not seeing so well as they used to, but their phenomenal 
field of vision is quite different from their funcuonal field of vision. 
Whereas the latter has a quasi-semiarcular shape, the bounding 
diameter passing through the fovea, the former is more or less like 
our own, i,e., quasi-eircular. Furthermore, the extent of their field 
of vision varies with the particular task to which they arc put. We 
shall keep this in mind now when we discuss a few of Fuchs’s re- 
sults. Several letters about one mch high were projected on a screen 
and at their side a black mark which the patient had to fixate, i.e., 
to regard in such a way that it fell on his fovea. He was then to 
indicate which of the letters appeared to him most clear. Now, 
when the patient sat at a distance of one metre from the screen, he 
chose a letter about six centimetres from the fixation point, and 
when his distance was doubled, he chose a letter only slighdy further 
out, viz., 6.5-6.7 cenumetres from the fixation point. At the same 
time the hmit of his field of vision toward the periphery was ap 
proximately as far away from the clearest letter as that from the 
fovea. Two conclusions are obvious: the place of clearest vision hes 
m the centre of the actual field of vision, and it does not correspond 
to a defimte part of the rcuna, for if it did, from a distance of two 
metres the patient should have seen the clearest letter twice as far 
from the fixation point as from the distance of one metre. 

In the next experiment the distance of the patient was kept con- 
stant, and the size of the letters varied. The result was that if one 
increased the size of the letter, one had to remove it further from 
the fixation point in order to keep it at its highest degree of clear- 
ness. The changes are quite considerable, the smallest letter, having 
one-twelfth of the size of the largest used in the first experunent, 
was clearest at a distance of i.i cm. from the fixation point as com- 
pared to the 6 cm. of the largest. The small letters determine a small 
field of vision and thereby a centre close to the fovea on the margm. 
In a third experiment, both distance of the observer and size of the 
letter were varied, but in such a way that the angle of vision re- 
mained constant, letters twice as large being observed from a double 
distance, and so forth. Again, the objectively larger letters had to 
be further away from the fixation point than the smaller, the con- 
stancy of the visual angle having no effect at all. Thus we see how 
clear articulation appears as a function of the total field and its 
properties, not as the result of prc-cxistmg anatomical conditions. Of 
the many other highly instructive experiments, I will mention only 
one to corroborate the last statement that the actual umts, produced 
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by organization, determine the structure of the whole field and 
thereby the clearness of its parts, and not the arrangement of 
stimuh or the factor of attention. If a large broken vertical hne 
(Fig. 70) was moved so far out from the fixauon point 
I that It appeared in full clearness, and the observer was 

I then asked to concentrate his attention on one of the 

centre parts of this line, the result was that this part, 
'.J X instead of gaimng in emphasis, shrank and became 

I blurred, and if the dimensions of the whole and its 

' pieces were properly chosen, would disappear com- 

Fig. 70 pletcly, so that the observer saw a gap in the rest of the 

still visible Ime. By isolating a part from its structural 
unity, the patient destroys this part, an absolute proof that it was 
the large umt as an objeedve fact which produced its visibihty, and 
not an atutude of the observer’s. 

THE periphery’s CONTRIBUTION: FUNCTIONAI. GROUND, AND FIGURES 
OF STRONG INTERNAL FORCES OF ORGANIZATION OR CO-OPERATION BY 

THE CENTRE. (2) When we say that the periphery is a ground sense, 
we do not mean that it can under no condition produce or co- 
operate in the production of figures, as little as our claim that the 
centre is a figure sense denies that it can co-operate in the production 
of ground. But this remains true: the periphery alone can produce 
a ground while the centre alone cannot, even when the periphery 
has lost all capacity of produemg figures by itself. The latter state- 
ments are confirmed by two kinds of disturbances of sight. If, 
through retimus, the field of vision has shrunk so much that only 
the centre remains functional, the patient is for all practical pur- 
poses as gcxid as bhnd. On the other hand, perimetric tests of cer- 
tain hysterical patients, or patients with specid funcdonal psychoses, 
reveal a field of vision restricted to a minute central area, which 
may be smaller than the area which makes a patient with retinitis 
practically bhnd. And yet these patients can orient themselves 
visually without too great difficulties. 

One short word about the perimetric examination. The pa- 
tient fixates a point while the examiner introduces from the 
penphery small ciisks of various shapes and colours. The patient has 
to indicate as soon as he sees something, and what shape and what 
colour the object he sees in the periphery has. By this method, which 
tests the arousal of figures, the three (different colour zones of the 
retina are discovered. 

This examination tests, then, the production of figures in the 
penphery by the periphery alone. It is very important to know this. 
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For i£ we keep in mind the kind of performance we are testing we 
shall not be surprised to find the results depending upon the kind 
of test material we use, rather we should expect better performances 
with such objects as give rise to good organizations when looked 
at direcdy than with objects which under these more favourable 
conditions produce poorer aruculation. Furthermore, we should 
not be surprised that field parts which arc produced jointly by 
centre and periphery, should have, provided they arc strongly um- 
fied, the characteristics which they derive from the centre. Both 
these expcctauons arc amply confirmed.^® Even in the ordinary 
cxaminauon of visual acuity, m central vision, 
the result depends to a large degree on the 
test object employed. Thus M. R. Harrower’s 
and my discrimination experiments referred 
to above proved, eg., the dependence of 
acuity on hardness and softness of figure 
and ground. For the periphery Gclb (1921) 
has made a neat experiment. A black double 
ring, outer diameter 36 cm., width of the 
black Imes 8 mm,, width of the interven- 
ing white space 5 mm., is drawn on a large 
cardboard. The subject fixates, monocularly, the centre of the ring. 
Then another white cardboard with an open ring sector of about 
12 degrees is placed on top of the first “ and the cardboard moved so 
near to the observer that the two small arcs fuse into one, com- 
pletely obhterating the intervening white space. When then the 
masking cardboard is withdrawn the entire double ring with the 
white circle between the two black ones becomes clearly visible. 
Similarly, if instead of a black double ring one uses a coloured single 
ring, and pushes the test object so near to the subject that he sees 
under the mask a neutral short hne, the subject will see a full 
coloured arcle when the mask is removed. The opposite effect takes 
place when instead of rings and circles one uses double straight 
lines. If from a distance ascertained in the preceding experiments, 
one end of such a hne is fixated, then without the mask the hne 
will fuse at a distance of about 10 cm. from the fixation pomt, while 
a small bit of it will still appear double at a distance of about 20 cm. 
This proves that the degree of organization of a field part depends 
upon Its l{tnd of orgamzation, its shape. Good shapes will be better 
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figures, more articulated and coloured than poor shapes. The 
fact that the small part of the straight double line is superior to 
the whole hne is due to the concentrauon of attenuon on this small 
part. Attention, hke attitude, is a force which starts in the Ego, and 
must therefore be discussed later. But we should extract from this 
experiment the fact that attention, adding energy to the parucular 
field part, will increase its aruculation, if it is not articulated as 
well as It might be. Since with the circles the small parts are inferior 
to the whole figure, although they must be as much favoured by 
increased attention as the small parts of the straight lines, the in- 
ternal forces of organizauon must be stronger than the effect due 
to the added attentional energy. 

We shall draw from this discussion one more conclusion. Oculists 
test visual acuity as a part of their standard examination. This test 
is a test of orgamzatton under particular conditions, it is not di- 
reedy a test of anatomical structures of the reuna, a view which still 
seems prevalent among oculists (sec Berger). The results of the 
test may indicate also certain anatomical facts, but only indirecdy; 
we conclude backwards from the process of organization to its 
condiuons, of which the anatomical ones are only a fraction. It 
seemed wise to add this remark in order to prove that our experi- 
mental and theoreucal discussions also may have their immediate 
practical value. 

Centre Co-operating with Periphery. We noted above that the 
field parts produced joindy by central and peripheral sumulation 
would have properties of purely centrally aroused parts. When we 
he on our backs on the soft grass of a hill and look into the sky, 
we sec the sky blue over its whole extent although the periphery 
of the retina is colour-blind; or when we stand opposite a red or a 
green wall, the wall does not become grey at a certam distance from 
the fixation pomt, although a zone between the totally colour blind 
area and the centre is red-green bhnd. That is, we must always dis- 
bnguish between the periphery as acting alone and as co-operating 
with the centre. The bhnd-spot experiment previously discussed 
with the cross with blue and red arms should be considered from 
this angle. 

CAUSAL RELATION BETWEEN SIHUCTURE AND FUNCnON OF CENTRE AND 
PERIPHERY. (3) The gist of our two first pomts can be summanzed 
like this: the orgamzation of the visual field was proved to depend 
on two sets of factors, the internal forces of organization within 
the field and the anatomical differences within the opuc sector. For, 
even though clearness and articulanon can be produced by peri- 
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pheral parts, the centre is superior in these respects. Now, when 
we claimed the centre to be a figure- and the periphery to be a 
ground-sense we estabhshed a connection between these two factors, 
based on the fact that a central area, surrounded by another area, 
would tend to become the figure on the surrounding ground. We 
must now examine what kind of connection this can be. Why 
is the centre the figure- and the periphery the ground-sense, why 
has the anatomical structure of the reuna, and probably the bram, 
developed in such a way? This is disoncdy a genetic and biological 
question and can find its final answer only when we know very 
much more about the actual occurrences of phylogenesis than we 
do now. But a general outline may be attempted at the present 
moment. We can explain the morphological status of any orgamsm 
or of any of its members if we can derive it from a less (or more) 
structured state as a consequence of the behaviour in that less (or 
more) structured state; briefly, if we can derive the organ from the 
function. As a matter of principle this is by no means impossible, 
as Kohler (1924) has shown.^* A process will leave traces in the 
form of chemical products, and must do it in such a way that it will 
facilitate its own recurrence. If, then, the same kind of process occurs 
again and agam, in the same region, this region will gradually be 
changed so as to make the occurrence of similar processes more and 
more easy. Apply this general idea to our problem of vision. Since 
the enclosed part will tend to become more easily figured than the 
enclosing part, the centre of the retina has a greater chance to pro- 
duce figure processes than the periphery, even when they are anato- 
mically equal. However, there are so many other factors operative m 
the figure-ground articulation that possibly the superiority of the 
centre due to its central position might not be sufliaent to give it a 
significant advantage over the periphery. 

The Factor of Frequency. But another factor enters. If the field 
conditions arc such that the resulting orgamzation is one figure 
on a ground, and this figure hes at the periphery, the field of vision 
IS not so well balanced as in the case in which the single figure is m 
the centre; being enclosed makes a field-part a figure, this factor 
added to others wiU mcrease its degree of figuredness, and the field 
with Its pressure towards highest possible arUculation will therefore 
be more stably organized when the figure is as much a figure as 
possible. We might also say: just as cncloscdncss makes for figure 
organization, thus will figure organization press towards enclosed- 
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ness. This pressure can be reheved. For the relation of the eye to 
the stunulaung object, and thereby to the distribuuon of the 
proxunal stimuh on the retina, is not fixed; eye, head, and body 
can move and by such movement shift the stimulus distribuuon. 
Therefore we shall expect such a solitary figure to give rise to eye-, 
head-, or body-movements unul its proximal sumuh fall into the 
centre. We shall take up this fundamental point when we discuss 
the theory of behaviour. At the moment we derive from this argu- 
ment that the frequency with which a figurc-orgamzauon is started 
from the centre of the reuna must be much greater than we orig- 
inally had reason to expect. And, therefore, according to the gen- 
eral prmciple just enunciated, we must expect this region to turn 
into a region particularly fiivourable for the arousal of figure- 
orgamzation.*” Of course, this gives us no insight into the actual 
details of the process, it does not say how it has come to pass that 
the density of receptors is so much greater in the fovea than in the 
periphery, nor does it attempt to derive the difference between the 
rods and the cones. But, incomplete as our theory is, it is at least a 
beginmng. And even in this ^gmning a great number of facts, 
hitherto merely coexistent, become unified and intelligible. 

Figore-Ground in Normal Behavioural Environments. We now 
apply the figure-ground category to the normal behavioural environ- 
ment. It 1$ created by retinal samulation which is in kind the same 
as that operauve in the cases discussed so far, but ever so much 
more complex in its distribution. Furthermore, new factors of organ- 
ization arc usually introduced by binocular parallax. However, since 
the main features of the behavioural environment are not essen- 
tially different in one-eyed persons from those with binocular vision, 
we shall disregard this factor for the moment. All normal fields of 
vision have a great amount of depth detail apart from the detail 
of form. At the same time in all normal fields the contours have 
the one-sided funcuon. We sec, to use von Hornbostel’s phrase, the 
dungs and not the holes between them. 

Why We See Things ano Not the Holes Between Them. Wc 
can now attempt an answer to the question why we do so. Two of 
the factors of organizauon which we have so far discussed seem to 
me to be the most important causes of this effect. In the first place, 
the segregaHon and unificauon which occurs will separate areas of 
different degrees of internal aruculation, and according to our law. 

The idea that phylogenetically the histological structure of the fovea had to be 
connected with its psychophysical function was already developed by Fuchs, 1910, 
p. 163 fn 
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the more highly articulated ones will become figures, the rest fusing 
together to form the ground. Look at any landscape photograph. 
You see the shape of the things, the mountains, and trees and build- 
mgs, but not of the sky. The second factor, equally important, is 
that of good continuation and good shape. The things which we 
see have a better shape, are bounded by better contours, than the 
holes which we might see but do not. Therefore, when in excep- 
tional arcumstances these conditions arc reversed, we see the hole 
and not the things, as the shape of a gap between two projccung 
rocks with sharp profiles, which may look hke a face, an ammal, or 
some other object, while the shape of the rock disappears. 

Refutation of the Empiristic Answer. This explanation is rad- 
ically opposed to traditional ways of thinking. Whereas to tradi- 
uonal psychology the articulation of our field into things, or into 
figures and ground, appears as a clear example of experience or 
learmng, our theory considers this articulation as the direct result 
of the stimulus distribution, ic., as the spontaneous organization 
aroused by the stimulus mosaic. Let us, therefore, examine in detail 
what the empinsuc explanauon of this articulauon imphcs, a task 
which has been neglected by the empiricists who never thought of 
doubung the truth of their theory. The cmpiristic theory could either 
accept or reject our description of the figure-ground difference as a 
matter of orgamzation. If it accepted it, but reduced it to experience. 
It would have to say that originally the chances were even which 
side of the contours would have the segregating function, whether 
holes or things would be seen. Experience would connnually favour 
the one at the cost of the other. The first claun, equal chance for 
hole and things, is in strict contradicUon to the laws of figure-ground 
aruculauon which we have derived from empirical evidence. Were 
It true, then patterns for which we had no experience should be 
absolutely ambiguous with regard to the figure-ground articulauon. 
And this deducuon conuadicts experimental evidence. And the 
second claim of the empiricist, that experience turns the scales m 
favour of one of several possible figure-ground organizations, lacks 
any kind of substanuauon. Neither do we know what kind of ex- 
penences are to have this effect, nor how they are to brmg it about. 
Perhaps the empiriast might here raise the point that the shape 
of the things is constant, while that of the holes is changeable, be- 
cause of the same things being in different places and next to 
different other objects. TTie answer is again very simple, viz., that 
this argument commits the experience error. The retinal images of 
the things change with every change of position between thing 
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and observer; the conditions for the arousal of one and the same 
thing are as little constant as those for the arousal of the holes. The 
fact that despite this change of proximal stimulation the perceived 
thmgs arc constant is a problem, not a fact to support an empirisuc 
theory. Experience with things or figures can be had only after 
things or figures have been estabhshcd as parts of the behavioural 
environment. 

If the cmpinast rejects our claim that the figure-ground articula- 
tion IS a matter of orgamzation, then he must first explain what it is. 
Smcc the only expheit attempt of this kind I know of is the atten- 
tion-hypothesis, the inadequacy of which has been shown a great 
number of times, I forbear to discuss this any further (see, c.g., 
Kofika, 1922). 

The cmpiristic reader, even if he feels the strength of these argu- 
ments, will not readily abandon his theory. For these arguments 
have failed to show why empmasm is such a popular doctrine; 
therefore the reader will not yet sec cxphatly how the new theory 
explains those particular facts or aspects of facts which make his 
empiricism so dear to him. This gap will be filled in later when we 
discuss “constancy” problems (pp. 223 f.), where the advantage of 
cmpincism seems particularly obvious, and where empiricism is as 
false as it is here. To avoid misunderstandmg: by rejecting an em- 
piristic explanation of the figure-ground articulation as such, 1 do 
not imply that experience may not be one of the several factors 
which deternune any such given articulation. If under certain con- 
ditions, equivalent with regard to two figure-ground articulations, 
one of them has occurred once or several times, it may be that the 
same kind of articulation will occur under the same conditions. 
Rubin thought he had proved such a “figural after-effect”; how- 
ever, certain experiments of Gottschaldt’s (1929) throw some doubt 
on die validity of this proof. For, as we have seen before, it is not 
so easy to prove the influence of experience as the empirisUc theories 
would lead us to bcheve. It is, however, my personal opinion that 
experience may influence the figure-ground articulation in the sense 
that one such actualized articiilation may facihtate sumlar ones. 
Future experiments must show whether my belief is justified, and 
under what conditions such an influence, if it exists, takes place. 
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THE FRAMEWORK 

In the last chapter, we proposed to discuss things and frameworks, 
and we introduced the Hgure-ground articulation as a part of that 
more general problem. We can now generalize, beginning with 
the framework and adding our theory of thingness at the end. 

All Perceptual Organization Is Organization Within a Frame- 
work. Therefore, we shall now prove that all perceptual organiza- 
tion IS orgamzation within a framework and depending upon it, 
and shall then demonstrate some sahent aspects of the frameworks. 

For our proof we can resume a thread which we dropped in 
the last chapter, when we gave some demonstrauon of the funrtional 
dependence of figures on their grounds. There we saw how the 
shape of a small figure would depend upon the ground on which it 
appeared. The same fact can be demonstrated with the help of 
after-images. If the after-image of a arcle is projected on a plane 
which IS not frontal-parallel, it will appear as an elhpsc. 

Shape and Size of After-Images. What is true of shape is equally 
true of size, the size of an after-image being a direct function of 
the distance at which it is projected. That this rclauon depends also 
on the direction of the projection, we have learned in Chapter III, 
the Size being the smaller the greater the elevation of the hne of 
regard against the horizontal. But apart from this major factor, there 
are also minor factors, depending upon the shape and the articula- 
tion of the after-image itself, which interfere with a strict proper- 
tionahty of size and distance of the after-image, a proportionality 
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which had heea discovered hy Emmert, and has since played a con- 
siderable role in the investigation of eidetic images.^ 

It IS much more important for our present purpose that the dis- 
tance of the ground upon which the size of the after-image depends 
IS not the objective or geographical, but the phenomenal or be- 
havioural distance. Mrs. Frank (1923), influenced by an old ex- 
periment of Volkmann’s, had her subjects project after-images on 
a plane surface on which a pcrspecuve drawing of a deep tunnel 
had been made. Then the size of the after-image varied with the 
place on the sheet of paper on which it was projected; if it fell on 
a part corresponding to a near part of the tunnel it was consider- 
ably smaller than when it was thrown on a part corresponding to 
a remote part of the tunnel; the enlargements obtained were of the 
order of magnitude of 3:1. This is not surprising, for a well-known 
so<alled opucal illusion shows the same effect. Of two objectively 
equal objects drawn inside such a tunnel the one appearing nearer 
will also appear smaller. 

Localization. But the framework will also influence locahzation. 
Indeed, without a stable framework, there is no stable locahzation, 
a fact which is fundamental for the theory of space perception. Let 
us briefly describe Hering’s theory of localization in order to de- 
velop our point. In this theory, each point of the retina has by itself 
a deflmte pair of space values, a height and a breadth value, cor- 
respondmg to the direction at which any pomt will appear if with 
head erect the eyes are focussed on an infinitely far point in the 
centre of a horizontal plane passing through the two eyes. Thus 
the centre of the reuna will have the space value “straight ahead,” 
i.c., both breadth and height values arc nought. Points vertically 
above and below will sull have the breadth value zero, but nega- 
tive and positive height values, if posiuve means that they appear 
below and negative that they appear above the point straight ahead. 
Similarly, points horizontally to the left and the right of the centre 
have a height value zero, and increasing breadth values towards the 
right and left. Fmally in this theory, amount of reunal disparity 
gives to each point a depth value. We shall discuss the theory of 
depth perception later, therefore we restrict ourselves to the two 
first dimensions. 

How could such a theory of the fixed space values of retinal points 
be tested ? Witasek (1910), a firm believer in the theory, suggested 

See for this my review of work done on cidcuc imagery (1923 c) and the two 
papers by myself (1923 b) and Noll m which exceptions from the Emmert law are 
demonstrated. 
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the following experiment Put your subject in a totally dark room 
with one point of hght in front of his eyes as his fixauon point. 
Then expose one after the other a number of different points and 
have the subject mdicate the direcuon at which these points appear. 
The experiment was deemed necessary by Witasek b^ause it does 
not at dl follow from Hering’s theory that the height and breadth 
values of a reunal spot increase proportionally with their distance 
from the centre. It may very well be that the relation is less simple, 
that in other words the system of the phenomenal space values of 
the retinal points is not an adequate map of the geometrical posi- 
tion of these points. Thus the well-known over-esumauon of a 
vertical as compared to a horizontal hne was, in this theory, ex- 
plained by the assumption that the height values increase more 
rapidly than the breadth values. 

But let us return to Witasek’s experiment. It has never been per- 
formed, and that for a simple reason: it cannot be performed. If you 
stay for any length of time in a totally dark room with only one 
point of hght visible, this pomt wdl soon begin to move around in 
the most erratic manner, making excursions up to 90 degrees. Dur- 
ing the whole time fixation is as perfect as can be, no more than the 
mmute normal tremor movements of the eyes taking place with an 
excursion under i degree as was proved by Guilford and Dallcn- 
bach. These “auto-kinetic” movements, then, prove that no fixed 
retinal values belong to retinal points; they produce localization 
within a framework, but do so no longer when this framework is 
lost. That this is the true explanation of the auto-kineuc move- 
ments IS borne out by the fact that after continual observation of 
these movements, the rest of the framework which is still preserved 
in our experiment begins to lose its stability also; the floor imder 
one’s feet, the chair one sits on, begin to sway. 

GENERAL DEPENDENCE OF LOCALIZATION ON FRAMEWORK. The aUtO- 
kineuc movements are the most impressive demonstration of the 
existence and functional effccaveness of the general spatial frame- 
work, but the operation of this framework pervades our whole ex- 
perience. A hne may be projected on the verucal meridians of our 
eyes by a vertical hne, when I stand in front of it and look straight 
ahead; or by a horizontal, as when it is on the sheet of paper on my 
desk upon which I am looking down, and as well by a hne in any 
position between these two extremes. And, as a rule, I see the line 
vertical, horizontal, oblique, in accordance with reality. Of course 
we know that the real position of the line can have no direct effect 
upon its phenomenal posiuon; we excluded this “first answer” to the 
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qucsuon why things look as they do in Chapter III (pp. 77-80). 
We concentrate, at the moment, on the fact that the same local sum- 
ulation may give rise to a very great number of different localiza- 
tions, and that, conversely, the same locahzations may be produced 
by different stimulations; for I need only raise and turn my eyes, 
and the hne on the paper in front of me will be projected on new 
parts of the retina and yet appear in the same locauon as before. 
And if I turn my head out of the vertical, the same objecuve hnes 
which before were projected on vcmcal retinal hnes will now be 
focussed on obhque retinal hnes without ceasing to appear m space 
as they did before. Without discussing the manner in which the 
classic^ Hering theory accounted for it,® we shall use this effect for 
our theory of the framework. 

At any one moment vertical hnes on our reunae will give rise to 
phenomenal hnes which are partly vertical, partly horizontal, and 
often enough pardy oblique. Moreover, as we have already pointed 
out, quite frequently obhque lines on the retina produce the same 
results which under “normal” conditions arise from vertical ones. 
On the other hand, when a vertical hne on the retina produces a 
verdcal line in the behavioural environment, then a non-vertical 
one will not be seen as veitical, unless special factors are operative 
within the field part that contams this non-vcrucal line. Just so, 
and with the same proviso, if an oblique retinal line causes us to see 
a vertical one, then a verucal retinal line will cause us to see an 
(Clique one. Therefore, although the direction of the retinal hne 
is a factor that codctcrmincs the direction of the behavioural lines, 
it IS not a factor working by itself. 

TWO PROBLEMS. Wc are now dealing with two problems, closely 
related to each other, and yet to be distinguished: (i) retinal hnes 
of equal direcuon will stmultaneously give rise to behavioural lines 
of different directions; (2) the same reunal lines will under dif- 
ferent condidons, i.e., at different times, give rise to different be- 
havioural hnes. 

Let us give examples for these two cases. For the first our variety 
of choice IS so great that it is hard to choose. In front of me on my 
desk stand a number of books; theu edges are vertical, and are, pro- 
vided my head is held straight, projected on verucal retinal hnes. 
In front of these books and pointmg towards me, hes a pencil in 
such a posiuon that when the edges of the books are projected on 
verucal reunal hnes, it is too. For brevity’s sake I omit my calendar 

* See Chapter IX. 
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pad which might serve as an instance of the objective line neither 
horizontal nor vertical projected on a vertical retinal hnc. 

We have already given an eitamplc of the second case. As soon 
as we tilt our heads, vertical hnes arc no longer projected on 
vcrucal retinal hnes,* and yet the objects which looked verucal 
before will contmue to do so, as long as we arc not in a totally 
dark room in which a vertical lu mi nous hne is the only visible 
object* 

Another highly sigmficant example we owe to Wertheimer 
(1912). A mirror can easily be tilted in such a way that the images 
of real vertical hnes will ^ projected on obhque reunal lines. An 
observer looks at such a mirror tWugh a tube which excludes from 
his vision all parts of the environment which would be visible be- 
yond the mirror, and observes the room and what happens in it 
through the mirror. At first this room will be topsy-turvy. People 
will walk on a tilted floor, objects will drop to the floor in oblique 
hnes. But after a short time this “mirror-room” will be all right 
again; the floor will be horizontal and the path of falhng objects 
vertical. 

THEORETICAL SIGNIFICANCE. What IS the theoretical significance of 
these facts? Those of our first problem show clearly that the phe- 
nomenal direcuon to which a verucal line will give rise depends 
upon the total orgam2^uon of the visual field. Our phenomenal 
space IS filled with tri-dimensional objects and surfaces. Lines, under 
normal condiuons, arc not hnes by themselves, but hnes belonging 
to, or bounding, the surfaces of these things or those that confine 
our space. Therefore these hnes will be determined in their direc- 
uon and other aspects by the things or surfaces to which they be- 
long Otherwise expressed: it is an altogether fuule task to build up 
perceptual space from points or hnes, i.e., “space sensauons”; again 
we find that visual space can only be understood as the product of 
field-organization. 

GENERAL PRINaPLE: THE MAIN DIRECTIONS OF THE FIELD CONSTITUTE 
THE FRAMEWORK. The examples given for our second problem lead 
us beyond this general statement and bear a direct reference to the 
framework. Why is it, so we must ask, that the mirror world rights 
itself? In the mirror world after it has righted itself the organiza- 

* Despite the compensatory swivel movements of our eyes which are, as a rule, not 
suffiaent to compensate the shift completely. 

*This case, which is of particular mterest to our theory of the framework, must 
be omitted here The phenomenon occurrmg under these conditions is referred to as 
the Aubert phenomenon G E Muller has devoted an elaborate study to it (1916) 
and I have interpreted it from my point of view in my article, 1922 (pp. 572-76). 
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tion is the same as m the real one, the same ob}ects are being seen 
in the same relauonships. One feature only has been altered, i.e., 
the rclauon between retinal and phenomenal hncs. The principle of 
this change can be described thus: although the hnes on the reuna 
which correspond to objects seen as vertical are in the one case 
vertical, in the other obhque, yet the matn hnes of orgamzatton are 
in both cases seen as the matn directions of space. These main di- 
rations are the verucal and the horizontal with its two main direc- 
uons, which in a “normal position” are frontal parallel and sagittal. 
The horizontal ground plane and the vertical upon it, then, deter- 
mine our framework. And no definite lines on the retina have the 
function of supplymg us with this framework; rather is this the func- 
tion of the main hnes of the total orgamzation. Thus the contours, 
with their one-sided funcuon of shaping the things but not the 
spatial framework, have also a function for this latter by determin- 
mg the mam directions. 

The answer to our question why the mirror world rights itself 
IS imphcit in our last conclusions. When we first look at the mirror 
the mam hnes of organization are not seen in the mam directions 
of space; the floor is ulted, verucal objects are leaning over. This 
must be so, because at the moment we begm to see the mirror 
world we are suit in our normal framework, m which verucal 
retinal lines produce vertical object-lines. Therefore, according to the 
previously derived rebtion (sec p. 214), non-vcrucal retmal lines, 
which correspond to the verucal contours of objects reflected by 
the mirror, cannot appear verucal. But this old normal framework 
has no support m the mirror world and it cannot maintain itself 
without such support. Instead the new mam hnes of organization 
take over the role of creatmg the framework: the mirror world 
nghts itself. The effect is in prmciple the same as that of the 
coloured homogeneous field which we discussed in Chapter IV. In 
either case the beginning of the new experience must be different 
from its later stages, in both cases we must consider the temporal 
course of sumulauon as well as its spatial dismbution. 

LOCAUZATION OF THB EGO THROUGH CONSTITUTION OF FRAMEWORK. 

Another example, which I can only indicate briefly, will elucidate 
a similar point. Let us make two perspecuve drawings of a room 
from the same point. In one, we face one of the walls of the room, 
in the other we have turned a bit so that our face is no longer 
parallel to the wall and our eyes are directed towards another part 
of the wall. These two drawings will not be identical, and corre- 
spondingly our retinal images of the room, quite over and above 
the different parts visible, will not be idcnucal. Yet we sec the same 
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room, i.c., our behavioural environment will be the same; but, as a 
datum of experience, our own posiuon within this behavioural en- 
vironment will be different. Agam we have to transcend the environ- 
ment and must include the Ego m a complete description. And we 
see now, what we had found before for non-visual ground, that the 
visual framework is a framework as much for our Egos as for the 
objects m the behavioural environment. 

But our example deserves a more careful scrutmy. In either case 
we have, as the external conditions of our orgamzed field, a certain 
distribuuon of hght and colour on our reunae, different in the two 
cases. This difference might as well be produced by two rooms of 
different shapes both looked at while facing a mam wall. The room 
that would, under these condmons, give the same projection as our 
ordinary room when we look at it from an oblique position would 
be a somewhat strange room The quesuon, then, is : Why do we, in 
reahty, perceive an ordinary room with ourselves in a lop-sided 
position, and not this queer room with ourselves in a normd posi- 
tion? 

Empinstic Explanation Again Excluded. Traditional psychology, 
and the layman who has imbibed more of it than he knows, would 
answer: Because, through experience, we know our room. Again we 
might raise the question how we succeeded in getting to know our 
room when our only visual source for attaimng this knowledge is 
the reunal images? I do not want to extend this argument. The 
reader might test his own understanding of the anu-cmpirisuc argu- 
ment by developing it for himself, keeping in nund the continual 
movements of our heads and bodies, and asking himself the quesuon 
why, from a purely empinstic point of view, the frontal parallel po- 
siUon should become the normal. Instead I shall adduce a few ob- 
servauons which arc in smet contradiction to the empirisuc explana- 
uon. We know that uees, telegraph poles, and houses stand verucal. 
If one travels on a mountain railway up a fairly steep slope one 
finds to one’s great surprise on looking out of the window that in 
these strange parts of the world the trees grow at a fair angle against 
the vertic^ and that in conformity with the trees, the people 
erected their telegraph poles and built their houses m the same 
curious fashion. In a recent paper (1932 a) I reported another par- 
ticularly striking case: “On the west side of Lake Cayuga, a couple 
of hundred feet or so above its level, stands a public building on a 
wide lawn that slants slightly towards the lake. To everyone this 
building seems to be ulted in a direcuon away from the lake in a 
most striking manner.” 
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APFUCATION OF THE GENERAL PRINCIPLE TO OUR VARIOUS EXAMPLES. 
The Invariants. Therefore we shall discard the empiristic theory 
as an ulumate explanauon of our framework, without, however, 
raising the claim ^at experience can have no effect at all upon it. 

Such a claim would, in the present state of our 
knowledge, be unwarranted. Having rid ourselves 
of the empiristic bias we find in our last examples 
a very simple principle: such parts of the beha- 
vioural environment as become part of our gen- 
eral spatial framework assume one of the mam 
spatial direcaons. Let us sec what this principle 
Fig. 72 means in our examples. When we look through 
the window of our mountam-railway carnage, this 
window becomes our spatial framework and appears, therefore, in 
normal, horizontal-vertical orientation. The contours of the objects 
seen through the window do not intersect the sash at right angles. 
Therefore, if the sash is seen as horizontal, these objects cannot be 
seen as verucal, but must appear leaning away from us on the ascent, 
and towards us on the descent If Fig. 72 gives a somewhat exag- 
gerated picture of the real positions of the window and a telegraph 
pole, then it shows at the same umc why the telegraph pole cannot 
appear vertical when the window becomes the framework and 
thereby horizontally-vcrtically oriented. All one has to do is to turn 
this picture until the lower side of the window is horizontal; then 
of course the telegraph pole is tilted to the right as much as in our 
drawing the window is ulted to the left. The angle between the pole 
and the window sash, then, determines the relative localization of 
the two objects with regard to each other, whereas their absolute 
locahzation is determined by those parts of the field which form the 
spatial framework. If one sticks one’s head out of the window, the 
telegraph pole will soon look vertical; when then, without losing 
sight of It, one withdraws the head, the telegraph 
pole will still appear vertical and the windows, 
the whole carriage, tilted. One factor in these two 
situations is invariant, the angle between ground 
and object. 

It is easy to apply the same prmaple to the 
house on the western shores of Cayuga waters. The big lawn here 
provides the base, and therefore looks level. Consequently the house 
upon It must appear tilted. Again, one need only turn Fig. 73 until 
the ground line, representing the shghdy sloping lawn, is horizontal, 
to see what happens. 



Fig- 73 
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We shall find the same principle, involving naturally other in- 
variants, operative in the field of colour and of movement as well: 
relative properties of the stimulus distribution determimng relative 
properties of the objects and events in the behavioural world, but 
the absolute properties of these latter depending upon a new factor, 
which in our case of the spatial framework is the stress of this 
framework towards the main directions of space. 

THE SPECIAL CASE OF EGO LOCALIZATION. OuT prmaple applies as 
well to our example of the room viewed when standing parallel or 
obhque to a wall. The case is more complicated than our last in- 
stances in so far as it involves more than directions. The two varia- 
bles in this case are- shape of the room and position of the Ego 
with regard to it. When we face the room squarely, we perceive the 
proper room with its vertical and horizontal directions and ourselves 
in a normal position in it. We might, as far as the retinal stimulabon 
goes, perceive a queerly shaped room with tilted sides and ourselves 
in an oblique position. If F stands for framework, and £ for Ego, 
the index n for normal, and the index a for abnormal, we can re- 
present all the different possibilities by the formula: ?„£„ — FaE» . 
Of course the first alternauve is the one always reahzed: for that 
reason it seems to contain no problem. But once we have understood 
that there are numerous other possibihties, all described by FjEg , 
we see that this normal case needs an cxplanauon as well as the ab- 
normal ones. In this case the explanation is particularly simple: the 
framework is normal, and we know that a framework tends towards 
normality, and the position of the Ego is normal too, i.e., the 
“straight ahead” from the point of the Ego is perpendicular to one 
of the main planes of the framework. Two systems of direction, 
then, coincide in this case, the system imposed by the framework 
and the system depending on the Ego. A conflict between these 
two systems may gready interfere with our direction of “straight 
ahead,” for not only is this determined by the position of our Ego, 
It may as well be determined by the framework, being the sagittal 
direction of this framework rather than that of ourselves; as a 
matter of fact, even this latter determination is ambiguous, it may 
refer to our eye-, our head-, or our trunk-systems. G. E. Muller 
(1917) was the first to establish these different systems of local- 
ization. I shall adduce a very striking example of the conflict 
of the objective and the “egocentric” straight-ahead, an example 
which is the more important as it shows at the same umc that 
the visual framework is not a framework for visual objects alone. 
My illustration is taken from acoustical experiments. The subject’s 
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task is to make a noise come from straight ahead. In order to un- 
derstand this we must know what determines the localization of 
sound to the left or right. Since the original discovery by von 
Hornbostel and Wertheimer a great hterature has grown up about 
the subject.® But the facts ongmally discovered remain unaffected. 
The left-right localization of sound depends upon the time dif- 
ference with which the sound wave strikes the two ears, localiza- 
tion occurring towards the side whose ear is struck first, and 
the angle toward the median increasing, at least in a first approxi- 
mation, proportionally with the amount of this precession. Consc- 
quendy, a sound will be heard straight ahead when the time dif- 
ference IS 0, i.e., when the two ears are struck simultaneously. 
Knowing this, one can make a simple experiment. A constant or re- 
curring noise IS produced, and the sound is conducted to the two 
ears separately by a system of pipes, which contain, for each ear, 
a variable piece, like a trombone. As long as these two pipe systems 
are of equal length, the two ears of the observer will be stimulated 
simultaneously, and he will hear the noise straight ahead. If now 
the left trom^ne is pulled out, the sound will reach the left car 
of the observer with a greater and greater delay compared to the 
right ear, and consequendy the observer will hear the sound travel 
towards the right. Aid now comes our experiment: we set one of 
the trombones at a certain position so that our observer hears the 
sound at a certain angle; we then ask him to pull out the 
other trombone until he hears the sound again in the mid- 
dle, i.e., straight ahead. This can be done with great ac- 
curacy. After some practice the average error of a good observer 
will not be more than one-half centimetre, i.e., he will pull 
out his trombone to a position on the average no more than 
half a centimetre in either direction from that of the other trom- 
bone. Let us pause for a moment to appraise this achievement. 


The average error of % cm. means that when the observer hears the 
sound straight ahead the differences between the two paths may be 
^ cm. What does this mean in terms of time? 


This accuracy is amazing, but it depends upon one condition, vi 
that the observers be seated squarely facing one of the walls 
^See von Hornbostel (1923 and 1930) and Banister. 
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the room. If they are not, their accuracy will suffer, in many cases 
even when they close theu- eyes during the observation. And the 
loss of objecuve accuracy is accompamed by a loss of sub}cctive 
assurance. When, during my war work, I had acquired enormous 
practice by several thousands of such measurements, I was still 
unable, working with closed eyes, to find a good auditory “straight 
ahead” when my position in the room was not normal. 

After this excursion let us return to our case FoEn- F„ is the 
most stable form of F, and therefore most easily produced, and un- 
der the condmons of our case F„ entails For the variables F 
and E are closely coupled together, in the same way in which the 
two directions of base and object were coupled together in the pre- 
vious examples. We might say that in all possible organizations due 
to the respective stimulus distributions the relation between F and E 
IS tnvanant, just as the angle between framework and objea hnes 
IS invariant. 

The Frameworl(s Tendency Towards Normality. We turn now 
to the second case, our perception of the room when we are in a 
non-normal position in it. TTiis ume we need three formulae to 
describe all possible organizations: FnE^— Fa £» — FgHa , of which 
the middle one comprises a great number of cases. Again F and 
E are coupled together, but of course, owing to the change of 
conditions, in a different manner from what they were before. 
Again the first formula is realized, the framework remains normal, 
and the Ego is turned. This is exactly comparable to the building 
on Lake Cayuga, where the framework became normal and the 
object upon it, the house, was tilted. If O stands for object, then this 
example would be described by the three formulae: 

FnO.-F.O.-F.O„ 

the last one being the “true perception,” the house appearing ver- 
tical and the ground sloping. Therefore the tendency towards 
normality is a tendency of the framework, and both the Ego and 
the objects within the framework are determined by the framework 
and its invariant connections with its content, viz., objects and Ego. 

Normality and Frequency. We have so far used the term normal 
orientation in a descriptive and functional but not a statistical sense. 
The normal case for us was not the one most frequendy realized. 
And yet it seems as though our normal orientation were also the 
most frequent orientation, since it is the one which we assume spon- 
taneously; we have a tendency to put our chairs and couches parallel 
to a wall, and when we want to inspect anything we face it di- 
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rcctly. But this statistical aspect of the normal, far from bemg the 
cause of its functional aspect, is its effect. Using the symbolism intro- 
duced above, we may say: FnEnis of all possible organizations the 
stablest. And since such orgamzation can generally be realized by 
movements of our body, such movements will take place if no 
other field forces are present to prevent them. Thus the normal be- 
comes the most frequent because of its normality, but it does not 
become the normal because of its greatest frequency — an observation 
pertment to many discussions of these two pairs of concepts, and ab- 
solutely fatal to ^e posiuvistic reducaon of the normal, or the type, 
to the statistical average. 

Constancy of the Framework. Constancy of Direction, Size, 
and Shape. We can describe the result of our last discussion in still 
another manner which will be elaborated in more detad in our chap- 
ter on Action. We found that the movements of our eyes, heads, and 
bodies, which change the retinal pattern, leave the framework intact. 
Therefore we may say: The framework is as constant as the condi- 
tions permit. This explains at the same time the relative constancy 
of direction, size, and shape of the objects which we perceive. 

The Invariants of Constancy of Size. We have discussed the de- 
pendence of the direction of hnes and the size of objects and after- 
images on the framework to which they belong. We can, to make 
the point more clear, introduce again our principle of invariants. 
Remember the experiment of the perspective drawing of a tunnel. 
Let the after-image projected upon it be that of a line half as long 
as that of the near vertical edge of the tunnel. Its apparent size will 
then depend on two factors: its relauon to the geometrical height 
of the tunnel at the point at which it is projected, and on the ap- 
parent size of the latter; the invariant being the relation between 
the two sizes. Thus, when the after-image is close to the front edge. 
It will appear about half that size; if it is near to a vertical hne which 
appears further back and which is itself only half as long as the 
front edge, it will appear equal to it, because the retinal images are 
equal, and this equality is now the invariant; but since the latter 
vcmcal hne appears to be approximately as long as the front edge, 
the after-image will also appear as large, i.e., it will now look twice 
as large as in the beginning. 

The Invariants of Constancy of Shape. The same point of view 
applies to shape. The details of the relauon of shape to framework 
have not been worked out, but in accordance with the last discus- 
sion we can make the foUowmg deducuon. If a square surface pro- 
duces a square retinal image, and is seen as a square in a frontal 
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parallel posiuon, then a circular after-image projeaed upon it will 
also appear as a arcle. But when now this square is turned, say, by 
45 degrees around a vertical axis, it is projected on the retina as a 
trapezium, but is seen as a square in a non-normal posiuon. Now 
the arcular after-image projected upon it can no longer look like 
a circle. For if a trapezium looks like a square, a circle can no 
longer look like a circle, if we are permitted this somewhat elhptical 
formulauon. Correspondingly, a real circle on the square will in this 
new posiuon produce the retinal image of an elhpse, but will be 
seen as a circle, for when a certain trapezium looks hke a square, a 
certain ellipse will look bke a circle.® The principle is exaedy the 
same as that in the preceding cases. And the invariants here are the 
relations between the different shapes. Since these relations may be 
much less simple than the size and direction relations, the invari- 
ances may be less complete. Many interesung problems await ex- 
perimentauon in this field. A very ingenious experiment which 
demonstrates the above relation beauufully has just been reported by 
Thouless. “A subject sits below the objecuve of a projection lan- 
tern. Facing him and normal to the line of vision is a square card- 
board screen on which the image from the lantern is cast. If now 
the screen is ulted at an angle to the frontal-parallel plane of the 
observer, the retinal image of the picture will be unchanged . . . 
Phenomenally, however, the piaure becomes distorted, being elon- 
gated laterally. The screen itself, although its retinal image is com- 
pressed laterally, is phenomenally very litde different from a square” 
(1934). It must suffice at the present to have demonstrated the con- 
nection between the constancy of the framework and the constan- 
cies of size, direction, and shape. Again our explanauon of these 
fundamental facts of perception is unempiristic. 

Empiristic Explanations of These Constancies, and the Reason 
FOR Their Popularity. And yet these constancy phenomena seemed 
to cry for empirisuc explanations. Here were the constant objects 
and the changing retinal images. As long as one did not look beyond 
the local reunal images one could not see how it was possible that 
different reunal images should give rise to idenucal shapes as pure 
sensory data. And therefore one had recourse to experience: for 
what we saw with these varying reunal images corresponded in the 
vast majority of cases, more or less, to reality, to reality which could 
not direcdy influence our sense organs so as to be seen correctly. 
Therefore the recourse to experience was inevitable. We have learnt 
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that things arc constant, have such and such properties, and there- 
fore, not being interested in our sensauons but in things, we unwit- 
ungly interpret our sensations in accordance with what we have 
learned about things. But the cmpirisuc theory, which is so plausible 
only because of the constancy hypothesis which it silently imphes, is 
as untenable here as it proved to be in the other fields in which we 
encountered it. We have already disproved it for the constancy of 
size by animal expenments (sec Chapter III, pp. 88 f); we pro- 
duced a still stronger argument against it when we showed cases 
where our perception is in accordance with our laws of framework 
and mvariance but contradicts an explanauon in terms of experi- 
ence and reality (the tilted telegraph poles and houses); and we 
shall give examples of the same kind, possibly sull more striking, 
when we discuss colour constancy. 

The refuution of the empinstic explanation does not prove ours 
to be right. But at least we can claim that our theory explains the 
cases which apparently fit the empinstic theory — veridical pcrcep- 
noas — and those which are in discord with it — illusory perceptions^ 
by the same pnnaples. And these prinaples are of an extreme sim- 
plicity; the estabhshment of a framework in the main direcuons of 
space by the mam contours of the field, and an invariant relation be- 
tween certain aspects of sumulauon, our invariance principle tak- 
ing the place of Ac old constancy hypoAesis. 

THEORY OF PERCEPTUAL CONSTANOES 

Constancy of Shape. Even so, our hypoAesis is incomplete. It says 
that an effect a will occur >/ an effect b occurs, but it does not say 
under what conAuons this second effect will be realized. More 
concretely, we do not yet know when a square retinal image gives 
rise to Ae percepuon of a square. We avoided this AflSculty in our 
formulation by adding Ae second condition that the square retinal 
image was produced by a real square. But Ais was only a postpone- 
ment of Ae real problem. True, under this conAtion a square reti- 
nal image will give rise to the perception of a square, while under 
oAer conAtions it will not (a trapezium in a non-frontal-parallel 
position) ; but we want to know why. The case mentioned in this 
conAtion, viz, a square producing a square retinal image, is un- 
doubtedly a unique case. It is so in many respects: Ac figure per- 
ceived is Ac simplest possible (square as opposed to trapezium), it 
is so in its orientation (frontal parallel), and besides, the perception 
IS veridical; that is, one sees a square in agreement with both Ae 
Astant and Ae proximal stimulus. It is natural to connect Ae cause 
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of the uniqueness of this condiuon with one of these aspects, and 
one must in consequence choose between them. Quite naturally the 
choice falls upon the last, the veridical aspect. For a square which 
projects a much distorted picture on our retinas, even if it is not 
perceived in the shape corresponding to the reunal image, is not 
seen entirely as a square, but usually as a rectangle approximaung 
a square more or less closely. Now in this case the form of the 
behavioural object coincides neither with the shape of the distant 
sumulus (square) nor the proximal (trapezium) but has an inter- 
mediate posmon. What surprised psychologists in this discovery was 
the fact that the perceived form was so much closer to the “real” 
than to the retinal one, and this fact was expressed in the statement 
that shape, like size and colour, shows the phenomenon of relauve 
constancy, i.e., the different percepts produced by one and the same 
distant sumulus will vary much less than the corresponding prox- 
imal stimuli, and will stay closer to the percept produced under the 
unique condiuon of sumulauon just discussed. Two concepts deter- 
mine this interpretation, viz., the distant and the proximal stimulus: 
the percept depending upon the proximal sumulus approaches the 
properues of the distant one. In the realm of colour, where, as we 
know, the same phenomenon obtains, the term “transformauon" 
has been introduced which implies that a process peripherally like 
the proximal sumulus is changed by central factors into a process 
more like the distant stimulus. Thouless calls this effect, equally 
apparent in the realms of shape, size, and colour, “phenomenal re- 
gression to the real object” 

The Danger of the Traditional Formulation of the Problem. This 
interpretation of the effect was historically justified,^ because it raised 
a very important problem. But it 
has its dangers when an explana- 
uon of the effect is attempted. This 
appears even in the deEmuons of 
the magnitude of this effect. 

To illustrate this we shall choose 
the example of ellipses, including 
the circle, rather than that of rec- 
tangles mcluding the square, be- 
cause the perspective is somewhat simpler in the former case. An 
observer at O looks at an ellipse with a horizontal axis AB = r 
("real") which is turned round a vertical axis passmg through its 
centre so that the horizontal axis has the position A'B'. This hori- 

' See our discussion of colour constancy, p. 341. 
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zontal axis, oblique to the observer, will produce the same retinal 
image as the frontal parallel Ime CD = p {“projection”), the heavy 
hne of Fig. 74. The subject has to compare this ellipse with other 
ellipses in a frontal plane, all having the same verucal axis as the 
obhque one, but different horizontal ones, until he finds one among 
them that seems to him to have the same shape as the oblique one. 
The horizontal axis a of this fi-ontal parallel ellipse would then also 
be the "apparent" horizontal axis of the oblique one. As a rule, and 
this has b^n found in many experiments by Thouless, Eissler, and 
Khmpfinger, a will be greater than p, but smaller than r, p < a <r. 
If a were equal to r, constancy would be complete, phenomenal re- 
gression to ie real object total. If a were equal to p there would be 
no constancy or regression. The actual size of a is therefore used 
to measure the degree of constancy. 

Brunswir's and Thouless’s Measure of Constancy. Since the 
total range of constancy between 0 and totality lies between the 
limits a = p and a = r, the difference r — p is taken as the whole 
range, and the difference a — p as the part of this range which char- 
acterizes the constancy achieved in the experiment. Thus the con- 


stancy Itself IS measured by c = ^ If a = r, complete con- 

stancy, c = /; if a = p, no constancy, c = 0 . All degrees of constancy 
must therefore he between 0 and i, or, if one muluplics the right 


side of the equation by 100, so as to avoid decimals, c = 100 


r-p 


the constancy ranges between 0 and 100.® 

However convenient and useful for special purposes these meas- 
ures may be, theoretically they do not seem to me to have any spe- 
cial sigmficance,® because of their assumpuon of the range of pos- 
sible constancies. Let us consider a simple example. Let us suppose 
the hne A'B' to represent the horizontal axis, 15 cm. in length, of 
an ellipse with a vertical axis of 20 cm., viewed from a distance of 
450 cm. and at an angle of 45° towards the hne of regard. Its retinal 
image is approximately equal to that of a frontal parallel ellipse 


■Thu formula haa the advantage of aunpliaty but alio several disadvantages 
(tee Bruntwik [1933 a] and Thouless). It u neveitheless frequently used by Bruns- 
wik’s pupils, whereas Thouless uses exclusively a logarithmic formula, also em- 
ployed by Brunswik, which u free of the drawbacks of the other formula, viz, 
- fogr — fogp * ^ constancy, ^ — o, and if a = r, completi 

stancy, e* = i. 

' 1 forbear to discuss the theoretical justification which Brunswik give 



THE CONSTANCIES 7.X] 

with an equal vertical axis and a horizontal axis of 10.7 an^ but it 
IS also approximately equal to that of a curclc (20 cm. diameter) at 
an angle of 15“ 30' to the hne of regard. Now the two formulae 
consider only cases in which the horizontal axis a of the frontal 
parallel ellipse chosen as of equal shape is not shorter than 10 7 and 
not longer than 15 cm., i.e., they exclude all shapes which he between 
the latter shape and the circle (horizontal axis = 20 cm.). A pnort 
there is no reason why it should not appear equally easily as having 
a horizontal axis a between 15 and 20 cm. And as a matter of fact 
this happens. Eissler reports two cases for the very conditions which 
we have stated and similar ones for other conditions. 

A Flaw in This Measure. This seems at first not to impair the 
value of the measures, the constancy would simply assume values 
greater than 100 in Brunswik’s formula and greater than i in the 
logarithmic measure. Thus one of the values Eissler adduces for 
our constellauon is f = 16^, and to this corresponds the logarithmic 
value c' = i ^5. And yet it comes as something of a shock to find 
values which are greater than complete constancy. The main point 
however is this: these measures were so useful because, by referring 
each result to a well-defined range, they yielded comparable figures 
for very diverse constellations, each having its own range defined in 
the same way. But the fact of more than complete constancy destroys 
this advantage. The range itself becomes a funcuon of the constella- 
tion and is no longer r—p for all constellauons. Therefore the 
comparison of c quotients derived in the fields of form-, size-, and 
brightness-constancy, even if it leads to similar curves of develop- 
ment (Klimpfinger 1933 a), docs not as yet seem to be a fully jus- 
tified procedure. 

The Problem Reformulated. If now we return to our main pro- 
blem we find that the connection between this umqueness of one set 
of condiuons and its cognmvc value should not be used in any sense 
as explanatory of the umqueness. Rather, the cogniuve value should 
be derived from uniqueness. More generally: the problem which 
has been called the constancy problem should be re-formulated in 
this way: What shape, size, brightness, will correspond to a certain 
local stimulus pattern under various total external and internal con- 
ditions? Once we have answered this question we shall know when 
to expect constancy, when not. Indeed some effects of non-constancy 
are just as striking as the effects of constancy which have been so 
much emphasized, particularly in the field of colour and brightness. 

values, 1 had to compute the p and a values myself 
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An Attempt at Its Solution. Let us see how far we can go to- 
wards the solution of the general problem with regard to shape. 
We begin by analyzing some examples. In the one discussed on 
pp. 226 f. a subject judged the shape of an eUipsc turned through 43° 
from the frontal parallel plane equal to another ellipse which ap- 
peared in a frontal parallel plane, when the two axes of the former 
were 15 and 20 cm., those of the latter 17.75 20 respecuvely. In 

another example the elLpsc is turned 60“ from the frontal parallel, its 
horizontal axis and that of the frontal parallel clhpsc judged equal 
to It being 40 and 35 cm. respectively (the vertical ones bemg always 
20 cm.) . Therefore in each case we find two different sumuli giving 
rise to the pcrcepuon of equal shapes, and not only different distant 
but also different proximal stimuli. We called the length of the 
horizontal axis, as far as it determines the proximal sumulus, p, the 
length of the horizontal axis, measured absolutely, r. Now when the 
figure IS m “normal” orientation (frontal parallel) p = r, but not 
when It is turned from the normal. I omit the formula which con- 
nects p with this angle, and shall list instead the p values for the 
two examples. The honzontal axis of the normally oriented ellipse 
which was judged as of equal shape to the turned one will again be 
called a, the angle through which the figure is turned S. 


I 15 45 10.7 17.75 

II 40 60 20 35 

In both cases the vertical axes were 20 cm. long. Therefore the two 
stimulus clhpses with equal vertical axes and horizontal axes 10.7 
and 17.75 produced the same shape, and similarly the two stimulus 
ellipses with horizontal axes 20 and 35 produced the same perceived 
shape (though of course a different one from that produced by the 
first pair). 

The Two Components- Shape and Orientation. Now we have 
stated it as a general rule that two proximal stimuh if more than 
litmnally different cannot produce exactly the same effect. If this 
effect is equal in one respect it must differ in another. This other 
respect is easy to discover in our cases: the two ellipses which ap- 
peared of equal shape were seen in different onentatton. The effea 
of the stimulus pattern has therefore at least two different aspects 
or components, viz., shape and orientation. This reminds us of the 
example of the mountain railway which we discussed some time ago 
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(pp. 217 f.). There an angle between two hnes, e.g., sash of the win- 
dow and telegraph pole, gave rise to a perception in which we also 
distinguished two components, viz, the angle and the orientation. 
We found the former determined by the stimulus angle, but not the 
latter, and we called the former an invariant of the situation. 

The Invariant of the Case. Our present case is palpably more 
complex, but we might try to look again for an invariant. If there 
were one, it would not be of such a simple kind, namely, one as- 
pect, independendy of the other, being in an invariant relation to 
a sumulus property. Rather the two aspects of the percept will be 
coupled together so that if one changes, the other changes also. In 
this respect shape is much more similar to size, where, normally, a 
relation of proportionality exists between perceived size and distance, 
so that if two equal retinal hnes give rise to the perception of two 
behavioural lines of different length, these two hnes appear at 
correspondingly different distances. Applied to shape this would 
mean* if two equal retinal shapes give rise to two different per- 
ceived shapes, they will at the same time produce the impression 
that these two shapes are differently oriented. The quesuon is 
whether shape and orientation are as rigidly connected as size and 
distance. 

CRITICISM OF the EXPERIMENTAL EVIMENCE WHICH SEEMS TO CON- 
TRADICT THE ASSUMPTION OF AN INVARIANT. According to Eissler such 
a connecuon docs not exist, for he reports several cases where fig- 
ures which were actually not normally oriented were seen in nor- 
mal orientation and yet at the same ume with a fair degree of con- 
stancy, and fewer cases of the opposite kind where the perceived 
orientauon was non-normal and corresponded to the real orienta- 
tion, and yet practically no constancy occurred (pp. 538 ff.). The first 
would mean that two different rebnal figures produced percepts 
equal both in shape and orientation, the second that two pracucally 
equal stimuli “ produced unequal percepts, different namely with 
regard to orientation. 

Eisslcr’s results gam some support from Khmpfinger (1933 a, p. 
626 f.), who used a very similar procedure, and from Holaday, for 
constancy of size. All three authors interpret this paradoxical effect 
by saying that "cues” {Umstandsdaten) may be lost in the per- 
ception of objects without losmg their effects, or that the funcuonally 
effective depth data need not become conscious as such, so that the 

“ If constancy is zero, the retinal image of the frontal parallel ellipse is equal to 
the retinal image of the turned elhpse. 
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“mediauon of perceptual things” takes place on a level lower than 
that which carries consaous processes. 

It would be dogmauc to deny that such an interpretauon is pos- 
sible. On the other hand, on the basis of the existing experimental 
material I am loth to accept it. It would invahdate one of our mam 
axioms of perceptual orgamzauon, viz., that supralunmally differ- 
ent stimuh do not produce entirely equal perceptual effects, and 
would thereby make an intelhgible theory of pcrcepuon well-mgh 
impossible. Such radical theoreucal conclusions seem to me un- 
warranted by the adduced evidence. The second case — obhque oricn- 
tauon or difference of distance being perceived without constancy of 
shape or size — can be dismissed at the outset, since the authors 
themselves call them rare (Eissler) and ambiguous (Holaday). The 
other case, viz., constancy of a relanvely high degree without pcr- 
cepuon of non-normal oricntauon or depth difference, on which the 
preceding mterpretauon is based, is not suflScicntly supported either. 
Eissler lists mneteen cases, and of these seven belong to a one-eyed 
subject, whose results differ in many ways from those of the normal 
subjects. Of the remainmg twelve only one occurred under normal 
condiuons, all the others under arcumstanccs which interfered 
with clear spatial orgamzation, eg, monocular observation, regard 
fixated on a pome between the two objects to be compared so that 
they were seen peripherally, looking through semi-closed hds, etc. 
The same is true of all examples given by Holaday. 

Under these circumstances it seems to me justifiable not to 
abandon the fundamental axiom, but to seek the explanation of 
the paradoxical cases elsewhere. I can think of two possibiliues. 
Either the two ellipses judged to be equal with regard to both shape 
and onentauon differed in a tAirJ aspect, or the paradoxical effect 
IS due to the serial character of presentaUon, trace aggregates in- 
fluencing the results. A decision between the different hypotheses 
must await further experimentation Such experimentation should, 
however, fill a gap in our knowledge: matchings of shape (and 
size) should be supplemented by matchings of orientation (and 
distance). Only when we possess these data shall we be able to see 
clearly what the relation of shape and orientation (or size and dis- 
tance) is. 

The Frontal Parallel Orientation a Unique Case. “Normal 
Orientation.” Such knowledge would be a prerequisite for a theory 
of the constancy of shape, but it would not in itself supply it. For 
a theory would have to answer the question when a circular retinal 
image will lead to the perception of a circle, when to that of a non- 
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normally oriented ellipse, and why it has the two different efiects m 
the two different cases. Such a theory might start from the case 
where a arcular retinal image gives rise to the percepuon of a nor- 
mally oriented circle. That this is a unique case we have stated be- 
fore, and we can now choose among the various factors which con- 
tributed to Its imiqueness. After havmg discarded the “veridical- 
ness” of the percept as a factor which causes it, there remains the 
choice between the greatest simphaty of figure and onentation. Of 
these two the first is ruled out easily, for as a rule an elhpse pre- 
sented in a frontal parallel position will appear as such and not as a 
circle non-normally oriented. This leaves us with the frontal parallel 
plane as a special case. Not only is this view accepted by Eisslcr 
(p. 540), It may also be deduced from our findings about the main 
irections of space. Dynamically this assumption would mean that 
a frontal parallel plane is well balanced within itself, so that speaal 
forces arc required to dislocate it. In such a plane stimulus patterns 
would produce perceptual patterns according to the most simple 
laws, and indeed our study of perceptual forms was carried out 
under condiuons where the figures appeared m the frontal parallel 
(or some other sumlarly unique) plane. 

Shape in Non-normal Orientation the Product op Organiza- 
tion IN A Field of Stress. To perceive a non-frontal parallel plane 
would then require special forces which would turn the plane from 
Its normal posiuon and which would be opposed by forces tending 
to pull It back into normal. Thus the stimulus pattern of the figure 
would lead to an orgamzation in a field of stress, and therefore the 
product of this organizauon would be different from what it is when 
the field is free of stress, i.c., the frontal-parallel plane. In this situa- 
uon the stimulus pattern introduces new forces which will combine 
with the forces of orientauon responsible for the stress in the field, 
and the final organization will be that in which all these forces 
arc best balanced. 

Constancy Facts Deduced from This Hypothesis. Let us apply 
these ideas to the concrete case of Eissler’s experiments, an ellipse 
turned round its vertical axis so that its retinal image is more slender 
(horizontal axis relatively shorter) than that of the same ellipse 
in a normal posmon. The result is that the elhpse appears turned 
and not as slender as it would if its retinal image were produced by 
a frontal parallel ellipse. Otherwise expressed, the forces in the 
plane of the elhpse must, owing to its being turned, be such as to 
extend it horizontally. These are not the only forces in the field, as 
wc see when we consider the case of a rectangle turned in the same 
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way. Not only does its reunal image become more slender with this 
change of orientation, but its shape is transformed from rectangu- 
larity to that of a trapezium. (See Fig. 75 a, b, which represent a 
normal and a non-normal view of a rectangle.) If, then, this retmal 
shape gives rise to the perception of a rectangle, forces must have 
been at work which have changed the convergmg hnes into parallel 
ones. It would be premature to speculate more about the actual dis- 
tribuuon of forces within the non-normally oriented plane without 
more specific data or a more concrete hypothesis about the event m 
the brain field which corresponds to the obhquely oriented figure. 

Besides these forces in the field there are two other 

□ kinds of forces responsible for the perceived shape, viz., 
internal forces and those external forces which arc pro- 
duced by the proximal stimulation. We have studied 
them in the preceding chapters (pp. 1385.), where we 
have seen the great power of the latter. The fact that 
the sumulus forces are very strong means in our 
present context that a rctind shape will most easily 
^*8' 75 produce that behavioural shape which corresponds to 
If. i.e.. It will resist transformation. In other words, 
the forces within the field which tend to “distort” the retinal 
shape will have to contend with the forces imposed by that reunal 
shape. In our example: a slender reunal ellipse produces a be- 
havioural shape in a field of stress which tends to make it less 
slender. Owing to the forces produced by the reunal pattern the 
percaved figure will not enurcly yield to this sucss, and therefore 
the perceived shape will be somewhere between the retmal and 
the “real” shape, unless the internal forces of organizauon comph- 
cate the situation. We consider, for instance, the real shape of a 
slender ellipse whose reunal image, owing to the orientauon of the 
figure, is still more slender. Then, owing to the forces in the field 
produced by the non-normal orientauon of the figure, the beha- 
vioural ellipse will be broadened, and if this broadening is suffiaent 
It may make its shape suffiaendy similar to a circle so that the 
internal forces of organizauon, which arc in their most stable equi- 
librium in the circular shape, succeed m produang, or at least ap- 
proximaung, this simplest form. 

A last deduction is possible: the final cquilibnum will be an equi- 
hbnum for all paiticipaung forces. That means: perceived orienta- 
tion and shape will depend upon each other: if a retinal shape re- 
sists distoruon by the field forces it will thcrdiy influence the 
apparent angle of orienution. It is therefore probable that the 


a 
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amount by which the figure appears turned from the normal de- 
creases as the “constancy of shape” decreases, i.e., the more similar 
the perceived shape is to the retinal, the less similar to the real 
shape. That means, of course, that a certain combination of shape 
and orientation is invariant for a given retinal shape, as we had 
previously supposed.^* 

Experimental Verification. A number of our conclusions arc 
confirmed by the experimental evidence. In the first place “con- 
stancy” is, as a rule, not perfect, “phenomenal regression not com- 
plete,” as Thouless, Eissler, and lOimpfingcr have found. In the 
second place, the constancy decreases with the angle of orientauon 
(Eissler). This result is deduciblc from our hypothesis, for the 
more different the reunal image is from the “real” shape, tbc greater 
will be the forces required to produce a perceived shape equal to 
the real. If the stress in the field resulting from non-normal orienta- 
tion mcrcased in the same way as the force required to transform the 
retinal shape into the real, then constancy could not be a funcuon 
of the angle. Now we do not know either of these two functions, 
but It IS more than unlikely that they are the same. Let us begin 
with the latter, the dependency of the force necessary to transform 
the reunal shape mto the real one upon the angle of orientauon. 
According to our assumpuon a reund shape sets up forces to pro- 
duce a sunilar psychophysical shape. These forces come into con- 
flict with the stress m the field when the plane in which the shape 
appears is non-normaL Owmg to this stress the retinal shape is 
changed into another shape more hkc the real one. Now, the 
greater the dificrcnce between reunal and real shape, owmg to the 
turnmg of the figure, the greater the force necessary to change the 
reunal shape into the real. It is, however, most unlikely that this 
relauon is one of simple proportionality. Dynamically it is much 
more probable that this change becomes the more difficult the farther 
It has proceeded, just as it requires an incrcasmg force to produce 
equal successive contracuons of a spiral sprmg. Turn a figure with 
a horizontal axis h round its verucal axis first through a certain 
angle which reduces its horizontal axis by a certam amount m, 
and then through another angle which reduces its horizontal axis 
by another equal amount, so that this axis is now h — am. If it re- 
quires the force / to change the figure with the horizontal axis 

which combmabon cannot be deduced, unless one either has the necessary 
empirical data or knows the different interacting forces Furthermore, the mvanant 
may depend upon total sets of conditions, and n^ not necessarily be the same under 
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h — m into one with the horizontal axis h, then, according to our 
hypothesis, it will require more than 2/ to transform the figure with 
the horizontal axis h — 2m into one with the horizontd axis h. 
Now It seems very unhkely that the stress within the field due to 
the non-normal orientation should increase as rapidly with the 
angle as the force required to achieve perfect constancy. Therefore 
constancy should decrease with the angle, as it does. 

I have used the term “transformation” without implying that at 
first a non-transformed shape is produced by peripheral stimulation 
to be later centrally transformed. I used the term to indicate an effect 
which would follow from one set of forces abstracted from their 
context, against the actual cflea due to a combination of different 
sets of forces. The term transformation as here used means merely 
a double vectorial determination, to borrow a term from Kardos 
(p. 170). 

Thirdly, the more the real figure is turned from the frontal-parallel 
posmon, the more docs it appear to be non-normally oriented. 
Therefore the stress in the field toward transformation increases 
with the angle of orientation, and therefore the transformauon, 
measured in absolute terms, should increase also. Such a measure is 

given by Eissler as A = — — This value mcreases indeed with 
P 

the angle of orientation, both in Eissler’s and Thouless’s (1931) 
experiments^* Lastly, the cases of “super-constancy” discussed on 
page 227 are perfectly compatible with our theory; they follow from 
It under special conditions, whereas I have found no other explana- 
tion of them elsewhere. Eisslcr’s discussion of these cases, wkeh I 
shall omit here, is also m perfect accord with our interpretauon. 

Much work has to be done to raise the rank of our explanation 
above that of a mere hypothesis. But that the true explanation will 
have to be on lines similar to my hypothesis seems to me certain. 
For '‘\nowledge’’ of the real shape does not account for the effect, 
as Thouless (1931 a) has shown by special experiments. If I inter- 
pret this author correctly, he too believes that the true theory must 
be of the kind here presented. He rejects a “summauve or integra- 
tive theory” and postulates a “response theory.” On such a theory, 
“the elhpse seen with binocular observauon of an inclined circle is 

One might jujt as well take Q a measure which Katz used m his investi- 
gatum of brightness constancy (Q-Quobent) in 1911 (see p 343) 

Thouless does not use this measure, but since he reports the raw figures of his 
results. It IS easy to calculate it, and this calculation confirms Eissler's leuilti. 
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a fact of perception of the same order as the ellipse seen with 
monocular vision and elimmaaon of distance cues” (1931 a, p. 26). 

Constancy and Spattai. Organization. In our theory the be- 
havioural shape produced by a certain retinal image depends upon 
the spaual orgamzauon to which the reunal image gives rise. Con- 
stancy will therefore be the greater the more “adequate” the per- 
ceived orientation of the figure is, 1 e., the more closely it approxi- 
mates to the real orientauon. All factors, therefore, which determine 
orientation must pan passu influence perceived shape. This con- 
clusion, which IS not specific to our theory but would be included 
in some form or other in any theory of constancy of shape, is amply 
confirmed by facts. Eissler has very systemaacally investigated a 
number of conditions which vary in respect to the general space- 
organizauons which they produce, and has found a clear correlation 
between these conditions and shape constancy. Among them bin- 
ocular parallax, retinal disparity, was found to be of particular im- 
portance, and good articulauon of the central figures aS well as of 
the surrounding, hardly less relevant. Furthermore he found that, as 
he puts it, different criteria of depth can be substituted for each other 
without essenually changing the effect. Schematically this means: of 
the three criteria a, b and c, a alone may be as effective as a and b 
combined, but b and c not much inferior to a and b, or a and c, in 
combinauon. The theoretical meaning of this result can be devel- 
oped only by a discussion of the depth factors per se, a task which 
we shall undertake later after we have finished our discussion of the 
constancy problems. 

Influence of Attitude. Constancy can be tremendously affected 
if the subjects’ atutude is directed towards “projecuon” rather than 
towards real shapes, as shown for shape by Khmpfinger (1933), for 
size by Holaday. In neither case is the result a complete loss of 
constancy; the frontal parallel figure selected to look equal to a 
turned %ure under “analyucal” attitude, though much closer to 
the reunal image of the latter than under a normal atutude, still 
differed from it in the direcuon of being more similar to the “real” 
shape of the turned figure, and the same is true mutatis mutandis 
for size. It is, however, possible to vary the external condiuons for 
normal observauon in such a way that constancy is lower than 
under the analyUc atutude and normal external condiuons. 

Constancy of Size. A few words must be added about the con- 
stancy of size, which we have already discussed in Chapter III 
(pp. 88 f. and 90!.). Holaday, another of Brunswik’s pupils, has 
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done for this problem what Eissler and KUimpfinger have done for 
the constancy of shape, mvestigating a numb» of external and m- 
tcrnal condiuons which affect this constancy. These results are sim- 
ilar to those of the two other authors, as we have already mentioned 
with regard to the mternal condiuon of analytical attitude. As re- 
gards the external conditions, constancy varies again directly with 
space orgamzauon, but disparity has a much weaker influence on 
size than on shape, a fact which is explained by both Eissler and 
Holaday by the circumstance that depth orgamzauon must be much 
finer for shape than for size constancy. 

The Invariant of This Case. The similarity between the results 
of Eissler and Holaday indicates a similarity m the underlying 
causes. For size as for shape some effect wiU be invariant for a 
given stimulus, and this effect will be some combinauon of size and 
^stance. It has already been menuoned (p. 229) that some of Hola- 
day’s results seem to contradict such an assumpUon, but I have also 
indicated why I cannot consider these contradictory results as de- 
cisive. Again the form of this combinauon has to be worked out in 
future experiments, and it will prove to be dependent upon the 
direcuon m which the objects recede from the observer. This fol- 
lows from our discussion of the zemth-horizon illusion in Chapter 

III(p.94f.)- 

No Unique Set of Conditions for Size. In one important respect, 
however, the theory of perceived size will have to be different from 
that of perceived shape: in the latter we found a unique case, the 
normally oriented, i.e., frontal-parallel plane. For size there exists 
no such umque case, no “normal” distance comparable to a normal 
orientation. On the one hand, the normal distance is different for 
different objects, c.g., for a printed page, a person, a house, a moun- 
laiu, and on the other such normal distance is at best a rather wide 
range and not a well-defined point. But it seems hkely that some- 
thing else plays an analogous role in the field. Lauenstein (1934) 
has made an observauon according to which constancy is not so 
simple a funcUon of distance as has so far been supposed, but holds 
for definite unified ranges, so that within two such ranges, which he 
at different distances from the observer, constancy is approximately 
equally good, although compared with each other the nearer one 
has the greater degree of constancy. From this concept of range, 
which, as we shall see later, finds its counterpart m the realms of 

Lauemtcin'i observation was made from a hilltop he saw in the surrounding 
distance numerous small mounds all appraxiniateljr of the same size, which he sup- 
posed to be bushes. On descending he found them to be hayriclu of 3-4 metres. 
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colour-constancy (Kardos), he concludes that the “real” (normal) 
behavioural size may appear within that range which includes the 
observer’s behavioural Ego. 

A Possible Theory of Perceived Size. A theory of perceived size 
may possibly be derived from the theory of perceived space indi- 
cated in the fourth chapter (p. 119). If aruculated space tends to be- 
come as large as possible it requires forces to make an object appear 
near. This theory, which I have learned from a discussion with 
Kohler, suggests that the more energy is consumed in bringing 
the object near, the less is available for keeping it large. This indi- 
cation must suffice with the addition that nearness need not be the 
only factor that determines size, other factors being possibly “clear- 
ness” articulation, survcyability. The facts of micropsia seem to 
support such a more general theory, facts whose importance for 
the theory of size were long ago recognized by Jacnsch (1909), 
whose first pubhcation on the subject was almost epoch-making. 

H. Frank’s experiments. A special form of Kohler’s theory has been 
tested in his laboratory by H. Frank (1930). In ordinary experiments on 
size constancy the two objects to be compared with each other are alter- 
nately fixated, 1 e., a far fixated object is compared with a near fixated ob- 
ject. Within a certain range size constancy is perfect, so that the same geo- 
graphical object will look equal at, let us say, a distance of one and two 
metres, although the retinal image of the far object is only one fourth of 
the area of that of the near one But m changing fixation from the near 
to the far object “the tension of the muscalature for accommodation and 
convergence is decreased. If, then, one assumes that the visual field would 
have to part with some of its energy for the purpose of ‘ncar-innervation’ 
and that this loss of energy leads to a relauvc shrinking of the fixated 
object . . . then decrease of the tension of the eye-muscles, accompany- 
ing ‘far-mnervation,’ ix , a smaller loss of energy by the visual field, 
would result in a relative enlargement of the fixated object which would 
more or less compiensate (centrally) for the retinal dimmution” (Frank, 
p. 136). Certain observations by Hering and others seemed to confirm 
such a view. Frank, however, performed quantitative expienments to 
subject It to a ngid test. A square fixated direcdy was (successively) 
compared with a square at the same objective distance observed while 
fixation was cither nearer or further. It was found in agreement with 
Hering’s observation that a square at a fixed distance appaars larger 
when it IS fixated than when it lies behind the fixation pxiint, and smaller 
than when it lies in front of it. Moreover, the size of the non-fixated 
square varies with the distance of the fixation pxiint from the observer 
more or less as accommodation and convergence do, except for the fact 
that this agreement is better for the near than for the far fixation pximt. 
Thus the onginal assumption seems to be proved apart from the un- 
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predictable and unexplained asymmetry of fixation m front of and be- 
hmd the square. But the efiect is far too small to explam constancy of 
size. To give an example a square with a side of 8 cm. at a distance of 
200 cm. if observed with a fixation at 90 cm. (from the observer) ap- 
peared equal to a fixated square at 200 cm. with a side of 7.5 cm. In this 
range constancy is perfect, le., a fixated square of 8 cm. at 90 cm. looks 
equd to an equal square at 200 cm. Thus constancy is slighdy reduced 
by change of fixation with changed accommodation and convergence. 
But the rctmal image of a square at 90 cm. is more than twice as large 
linearly as that of an equal square at 200 cm. This means that the 
retinal image of an ob)ect 8 cm. m diameter at 200 cm. distance, which 
gives the same perceived size as that of an equally large object 90 cm. 
distant, has a “size effect” greater than the latter If this were 

entirely due to the energy that goes mto the greater stram of con- 
vergence and accommodauon for the near one, then we could make 
the followmg deducuon. If we fixate at 90 cm looking at an ob- 
ject (8 cm. long) at 200 cm, the retinal image should, by virtue 
of the near accommodation and convergence, have a size effect only 
®%oo of that which it would have if it were fixated directly. Therefore 

an object at 200 cm., fixated directly, should be only 8 X —=36 cm., 

whereas in Frank’s experiment it had the size of 75 cm. For the as- 
sumpUon is tantamount to assummg that the energy that goes into ac- 
commodation and convergence compensates exactly for the gain in retmal 
image. Therefore a constant retinal image should produce a perceived 
size directly proportional to the fixation distance In our case the shrmk- 
age should be from 8 to 3 6 cm., whereas in reahty it is only from 8 
to 7.5 cm. Therefore, even though the accommodation-fixation energy 
may contribute to the constancy effect, it is at best responsible only for a 
very small fraction of it. 

DEVELOPMENT OF coNSTANCT. A last point bcfOTc wc tum to thc dis- 
cussion of colour constancy. In Vienna careful and elaborate studies have 
been made of thc development of constancy durmg the life of the mdi- 
vidual, first by Beyrl (sec Chapter II, p. 92) in the field of size, then 
by Brunswik (1929) in thc field of brightness, and lastly by Klimp- 
finger (1933) m thc field of shape. All three studies seem to reveal the 
same progress of development; the curves m which constancy is plotted 
against age have a similar shape for all three fields. However, even if 
one disregards the cnticism levelled in thc preceding pages agamst the 
measure of constancy employed in the construction of the curves, one 
may doubt whether the similarity of the three curves is due to thc fact 
that all represent constanaes, or to another factor common to all three 
mvcstigations. An examination of this possibility might even lead to the 

IS The change of size of the retinal image due to change of accommodation is 
negligibly small for this argument (see Frank, p. 141). 
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conviction that there is no development of constancy and that the age 
progress which the curves demonstrate must be laid to the account of an 
external factor. Katz (1929) was the first to make this pomt m a review 
of recent work done in the field of colour constancy. His student Burzlaff 
repeated the experiments of Brunswik and Beyrl, and amplified his in- 
vestigaUon by varying the method by which constancy was tested. 
Whereas in ^ experiments of the Vienna school the method consisted 
m comparing one standard object (size, neutral shade, shape) with one 
comparison object, both being in the same field of vision, Burzlaff mtro- 
duced other methods which have in common the feature that they em- 
ploy a number of simultaneously presented objects either in place of the 
comparison object or in place of both standard and comparison object. 
Since the latter method differed most in its results from the method of 
paired comparison and was therefore used by him both for colour and 
size, I shall confine myself to it. In the size experiments two equal scries 
of white cardboard cubes were used, one, the standard, arranged m ran- 
dom order as regards size, but in a frontal-parallel plane on a table i m. 
from the subject, the second, again in a frontal-parallel plane, but ar- 
ranged in order of size on a table 4 m. distant One of the near cubes was 
marked and the subject had to designate the one on the farther table that 
looked equal to it. The procedure for brightness constancy was mutatts 
mutandis the same, tableaus of different shades of grey taking the 
place of the different cubes. Under these conditions children at the 
age of four years, the youngest examined, showed complete constancy 
already. Katz and Burdaff conclude from these experiments that con- 
stancy undergoes no development and that the results of the Vienna 
school are due to the method, which brings into play an extraneous 
factor, “One must be aware of the fact that wherever the phenomena 
are controlled by comparison, a complicatmg factor is introduced of 
whose effectiveness one has no adequate conception” (Burzlaff, p. 202), 

Brunswik, in a note appended to Klimpfinger (1933 a, pp. 619 f.), dis- 
putes the justification of this criticism, ^though he accepts the results, 
which he has partly repeated, and docs not doubt that similar results 
would be obtained in the field of shape. He argues that the failure to 
reveal any development of constancy is the fault of Burzlaff’s method, 
which set too easy a task to the observers. One may, so he argues, lower 
the difficulty of the task to be accomplished by the subjects so as to 
destroy all differences between them. A teacher who wants to grade his 
pupils does not set them examination papers which they can all pass 
with grade A. 

I find that this argument presupposes the existence of constancy as 
something absolute which can be submitted to tests of various degrees 
of difficulty, but is always the same constancy, just as in Brunswik’s 
own analogy I can test the spelling ability of a boy by dictating to him 
texts of different degrees of difficulty. But such an analogy is entirely 
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thing in themselves rather than as heuristically valuable aspects of the 
process of perceptual orgamzation. The Viennese experiments prove only 
that perceptual orgamzation shows “greater constancy” for older chil- 
dren than for younger ones under certain conditions; otherwise ex- 
pressed that these special conditions have a difFerent effea at different 
ages. Nor is it difficult on the basis of the facts to discover these different 
effects. Paired comparison of two objects, particularly when they are 
spatially close to each other, may easily produce such a communication 
between them m the psychophysical iidd that they influence each other. 
If, on the other hand, each of the two objects is a member of a group, as 
in BurzlaflPs serial method, then it will be much harder to isolate them 
from their proper surroundmgs and integrate them with a member of 
the other group. If, then, young children show a lower degree of con- 
stancy by the paired comparison method than older ones, one has to 
infer that for these younger children the excitations started by the two 
proximal stimulations are more mterdependent than for the older ones, 
where this interdependence may vanish altogether. This conjecture is 
confirmed by experiments of H. Frank (1928). She found in comparing 
Beyrl’s method with her own, m which the two objects to be compared 
were far wider apart, that the latter yielded far better constancy than the 
former, and that this superionty of the one method over the other was 
particularly marked for the yoimger children. 

The sii^arity of the age curves for size-, colour-, and shape-con- 
stancy proves therefore probably no more than that progressively, and 
m the rhythm discovered by the Viennese, segregated field parts become 
more and more mdependent of each other. Since, however, constancy of 
any kmd presupposes dynamic mtcrcourse between the segregated object 
and the whole field, constancy itself should under favourable conditions 
appear from the start, smee progress consists not in creating or mcreas- 
mg but m decreasmg the mutual mterdependence of field parts. 

Whiteness and Colour Constancy. It is now time to take up the 
problem of the last constancy, that of colour and bnghtness.^^ The 
similarity of all constancy problems had, as we have seen, struck a 
number of investigators, notably Thouless and the Viennese. But 
the similarity, relevant though it is, must not blind us against the 
specific characterisucs of each. Thus we saw that even size- and 
shape-constancy differ from each other in the dynamical factors 
which bung them about. And we shall find entirely new factors in 
the realm of colour and brightness. As a matter of fact we shall not 
find brightness constancy and colour constancy, in the narrower 
sense, entirely identical. 

There exist other constancies which we omit from our discussion. I mention 
only “mtenuty” constancy, according to which a soft near sound is not confused 
widi a loud tu one, and weight constancy, which appears, eg, in the fact that we 
become aware of a “specific weight” aa much as of an absolute one. 
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Brightness- and colour-constancy have been more extensively in- 
vestigated than any of the others, although the first specific work in 
that field was not pubhshed till 1911, while Maruus pubhshed his 
mvestigauon of size constancy as early as 1889. That the problem 
emerged at last was due to the psychological insight of Henng, who 
discussed it in his last pubhcauon on vision (1920) and intr^uced 
the name “memory colour.” But the classical btwk in the field is 
Katz’s (1911, 1930). Its importance at the time of its pubhcauon 
can hardly be overrated. I shall not go at length into the history of 
the various investigauons, since Katz and Gclb have both given 
excellent surveys. In English there is the inuoductory chapter of 
MacLeod’s monograph to be recommended as a good mtroducuon. 

The Dilemma of Older Theories. The theory of brightness- and 
colour-constancy found itself suspended between two poles. On the 
one hand there were attempts to explain it by factors which in 
themselves had nothing to do with constancy, on the other hand, 
the result itself, i.e., constancy, entered the explanauon. Both poles 
were already inherent in Henng’s discussion, the first in his at- 
tempt to explain the facts by adaptauon, pupillary rcacuon, and 
contrast (in Hering’s sense), the second in his concept of memory 
colour. But all these principles were proved to be inessential by 
Katz and Jaensch. Constancy remained under condiuons when 
Henng’s external factors were ruled out, and memory m the ordi- 
nary sense could not explain the effect, since the experiments were 
performed not with well-known objects, the colour of which might 
be remembered by the observer, but with pieces of paper or colour 
wheels which as far as the subject knew might have any colour. 

A Standard Experiment on Whiteness Constancy. Thus, for in- 
stance, a hght grey paper would be presented in a dark corner of the 
room and a colour wheel with black and white sectors near a win- 
dow. The subject had to find a black-white mixture on the colour 
wheel which looked the same grey as the paper m the dark corner. 
Under such condiuons, as Katz was the first to discover, complete 
equahty is impossible. In one or more respects the disk near the 
light and the paper m the shade will always look different. How- 
ever, the subjects can fulfil this task with reasonable assurance. 
When this is done the black-white mixture on the colour wheel, 
though darker than the paper in the corner,^® sends much more light 

i-*This u the date of the publication of the complete book The first instalment 
which introduces the term “memory colour” appeared in 1908 

i»This means a paper next to the colour wheel which would look exactly like 
It would be a darker shade than the other paper. 
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into the observer’s eye. This is easily proved by a method intro- 
duced by Katz. A screen with two holes is introduced between the 
observer and the two matched greys, so that one hole is Hllcd by 
hght coming from the paper, the other by hght cotmng from the 
disk. If, before the introduction of this “reduction screen,” the two 
appeared of equal grey, then through the rcducuon screen the hole 
filled by the colour wheel is much hghter. If one changes the mix- 
ture on the wheel so that the two holes look equal, and then re- 
moves the screen, the colour wheel will be almost black, much 
darker than the grey paper. 

SEVERAL MEASURES OP CONSTANCY. By this method we can measure 
constancy in various ways. Let us suppose the hght grey paper in 
the back part of the room was equivalent to a mixture of 300° 
white and 60° black, which value we will call r; the disk in front 
that looked equal to it without a screen contained a mixture of 200° 
white and 160° black, this value we call a; and the disk “reduc- 
tion-equal” to the paper 20® white and 340® black, value p. We can 
say that whereas r characterizes the far paper as a distant stimulus, 
p characterizes it as a proximal stimulus, and a its effect under nor- 
mal conditions (without reduction screen). Neglecting for sim- 
phcity’s sake the black sector altogether*® we can compute two 
quouents, Katz’s H- and Q-quotients. In the first we divide value 
a by value r, m the second we divide value a by value p. Thus, in 
200 200 

our example H = = .67 and Q = = 10. These values 

300 20 

have certain drawbacks which Brunswik has pointed out. If con- 
stancy were complete, H = i, but “no constancy” has no fixed H 

value; in our’ example it would be in other cases a different 
300 

value. Conversely “no constancy” has a fixed Q value = i, but the 
Q of complete constancy depends upon the prcvaihng conditions. It 

is for this reason that Brunswik introduced his value c = 100 

r — p 

, _ , 200 — 20 180 - 

(see p. 226). In our example r=:ioo =100— -—=64. 

300 — 20 280 

If = complete constancy, c=ioo; and if fl = p, no constancy, 
c — o. Useful as the c value is, it is open to the objections which we 
have raised against it before (pp. 227 ff.). 

value of the black iector, 360° 
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Oiir example, which is typical of many real experiments, reveals 
another similarity between brightness constancy on the one hand, 
and size- and shape-constancy on the other. As a rule constancy is 
not perfect, the apparent whiteness of the comparison disk lies some- 
where between the albedo of the standard disk and the amount of 
light It sends into our eyes. Returning to a terminology we intro- 
duced in Chapter IV we call the hght that is reflected by a surface 
t, the light that is thrown upon it I, and the albedo of the surface 
L; then t—U (see p 112). Two surfaces under different objective 
illumination would show perfect constancy if they look equal when 
Li = La, they would show no constancy if they look equal when 


/'i = /’a, and therefore 


U 

U 


il 

L 


(since / = Li L = La h). In the ordi- 


nary case the relation of the two albedos is neither of these two, but 
somewhere between them; to use Thouless’s terminology, regression 
IS again incomplete. 

The Different Components; Whiteness and Brightness Fur- 
thermore, as already mentioned, a disk of a certain whiteness near 
the window will not look exactly hke a disk of the same apparent 
whiteness in the shadow. Again the case is parallel to the two other 
constancies. A turned circle, even if it still looks circular, does not 
look entirely hke a frontal parallel circle, because it will appear as a 
circle turned round an axis; nor will a stick of a certain size at dis- 
tance a look exactly like a stick of the same apparent size at dis- 
tance b; these two sucks, equal with regard to size, will appear dif- 
ferent with regard to distance. What then is the aspect in which 
two greys which appear equal with regard to whiteness will appear 
different under the condition specified? The analogy with the two 
other cases indicates that such an aspect must appear. Katz’s experi- 
ments long ago confirmed this conclusion. As a matter of fact 
there are more aspects of difference than one, m the first place the 
aspect which in conformity with Thouless I will call “brightness” 
and which Katz had called illummation, and in the second place 
an aspect which Katz called “pronouncedness” {Ausgepragtheit'). 
We shall disregard the latter and confine ourselves in our dis- 
cussion to brightness and whiteness, a term which in conformity 
with Thouless we apply to that aspect which is a more or less 
permanent characteristic of an objea, hke “white,” “hght grey,” 
“black.” For the sake of consistency we must speak therefore of 
“whiteness constancy” instead of using the tradiUonal term “bright- 
ness constancy.” 
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The Invariant of Whiteness Constancy. With this terminobgy 
wc can derive another result from the standard experiment. If we 
have set the colour wheel near the window so as to make it reduc- 
tion-equal to the paper at the back of the room, i.e , when we are 
deahng with r and p values which correspond to the same amount 
of hght i, though to different LA combinations, then the disk looks 
much less white than the paper and at the same time much more 
bright. This suggests the possibihty that a combination of white- 
ness and brightness, possibly their product, is an invariant for a 
given local stimulation under a defimte set of total condiuons. If 
two equal proximal stimulauons produce two surfaces of difierent 
whiteness, then these surfaces will also have different brightnesses, 
the whiter one will be less, the blacker one more bright.*^ 

An Attempt at a Theory of Whiteness Constancy. How are 
whiteness and brightness produced^ This is the question which a 
theory of vision has to answer. To discover a possible solution we 
begin by comparing whiteness constancy with that of size and shape. 
Smee, however, the two latter are similar with regard to the point 
I wish to make, I shall for simphcity’s sake confine myself to size. 
Then we can say. two equal proximal stimuli (sizes, light intensi- 
ties) can give nse to two different perceived objects (large-small, 
white-black). 

A PECUUARITY OF WHITENESS AS COMPARED TO SIZE AND SHAPE. 
The conditions under which this occurs are, however, not identical 
in the two fields. The effect in the 
■I . ■ . field of size requires the produc- 

Uon of differences of distance, and 
these cannot as a rule be produced 
by a mere difference or gradient 
between sizes. As opucal illusions 
Fig. 76 prove, one can indeed make two 

equal hnes appear different by sur- 
roundmg them with other lines, as in Fig. 76, but this effect is 
comparauvely small when we compare it with analogous effects in 
the field of whiteness. For here it is actually possible to change 
the effect of a local sumulauon from black to white by merely 
changmg the gradient of intensmes on the reuna. To give an 
example from Hering (1920): in the evening, when our rooms 
are illuminated by lamps, the windows look black; but as soon as 

A striking example of this is given by one of Kaidos’s expenments where the 
same field-part becomes simultaneously darker and whiter without any change m 
the local proximal stimulation (p. 38). 
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we turn out the lights — thereby even diminishing the hght that 
comes from the panes — they look qmte light. The same effect 
can be demonstrated with Hering’s hole method. A white screen 
with a hole is set in front of a fairly well illummated white wall. 
At first the screen is totally dark, and then the hole looks brilliant 
white; thereupon the screen is illuimnated by a very strong light 
with the result that the hole turns black. The same local raiation, 
coming through the hole from the white wall, thus produces either 
white or black according to its relauon to the rest of the radiauon. 
It looks white when it is on the top of the gradient, and black 
when It IS at the bottom; the variation of the condiuons is entirely 
confined to the intensity of radiation. The phenomena here de- 
scribed are, of course, adduced by Hermg as instances of contrast. 
But since his contrast theory has to be abandoned, as we have 
shown before, the term contrast is no more than a name which 
we prefer to avoid since it implies an explanation not in terms of 
gradient, but in terms of absolute amounts of light (see Chapter 
IV, p. 134).=* 

Our theory of whiteness constancy will be based on this char- 
acteristic of colours, which is only a pronounced example of the 
general rule, which we found confirmed in so many passages, that 
perceived quahties depend upon stimulus gradients. 

TWO OTHER FACTS FUNDAMENTAL FOR THE THEORY. TwO more Well- 
known facts must be added before we sketch a theory. The first 
IS the range of albedos. The best white which we use in our labora- 
tories reflects approximately only sixty nmes as much hght as the 
best black, a very small ratio when we consider that full sunlight is 
many thousand times as strong as an artificial illumination suffi- 
cient for comfortable reading. The second fact is already imphed in 
the first; we can produce all neutral shades from black to white 
by a mere change of albedo, i.e., by a change in the hght-intensity 
from I to 60. 

AN EXPERIMENT BY GELB. Thc theory which I have outhned in two 
brief publicauons (1932 b, 1934) starts from a very ingemous ex- 
periment described by Gelb (1930, p. 674). Somewhat simphfied, 
It is hke this; In a dark room a perfectly homogeneous black disk 
IS rotated; this disk, and nothing else, is strongly illuminated by a 
projecuon lantern. Under these conditions thc disk looks white and 
the room black. Then the experimenter holds a small piece of white 
paper close to and in front of thc rotating disk so that it falls within 

*- 1 will only mention that I have given an experimental proof of the fact that 
“contrast" dep^s upon gradients and not upon absolute amounts of light (19338). 
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the cone of hght At the same moment the disk alters its appearance, 
and looks black. 

EXPLANATION OF GELB’s EXPERIMENT. APPURTENANCE. HoW IS thlS 
effect to be explained? We shall consider the stimulus gradients 
produced in these experiments and shall, for simphcity’s sake, divide 
the whole field into three parts: the room A, the disk B, and the 
stnp of paper C. At the beginnmg of the experiment the field is 
comTOsed of two parts only, room and disk, of which the latter 
sends much more hght into the observer’s eyes than the former. 
Supposing the ratio of these mtensiues to he around 60:1, the disk 
IS at the top of the full gradient which leads from black to white, 
the room at the bottom. Consequently the room should look black, 
the disk white, which is in conformity with the facts. The white- 
looking disk is in rcahty black, but this fact is quite irrelevant for 
the explanauon. A grey disk in a less strong cone of light would 
look exaedy like the black disk in the stronger light. There is no 
question of constancy here. As soon as the strip of white paper is 
introduced a new situation arises; now we have three field parts, 
A, B, and C, such that in terms of intensity of stimulation per unit 
area A:B = B:C=i:6o. How should we on the basis of our 
assumption expect this configurauon to look? B had to look white 
before the introduction of C, because it was at the top of a 60:1 
gradient. After the introducuon of C it retains this position, but at 
the same time it is at the bottom of the new 60: i gradient B C, and 
should, as such, look black. Therefore we can give no answer to our 
question without introduang a new assumpuon. This assumpuon 
IS the following: a field part x is determined in its appearance by 
Its “appurtenance” to other field parts. The more x belongs to the 
field part y, the more will its whiteness be determined by the 
gradient xy, and the less it belongs to the part z, the less will its 
whiteness depend on the gradient xz. This assumpuon is not en- 
tirely new inasmuch as we have encountered the factor of “appurte- 
nance” or “belongingness” before, viz., in our discussion of the 
Werthamer-Bcnary contrast experiment. Which field parts belong 
together, and how strong the degree of this belonging together is, 
depends upon factors of space orgamzation. Clearly, two parts at 
the same apparent distance will, cetens paribus, belong more closely 
together than field parts organized in different planes. Ultimately 
this orgamzauon depends of course on the proximal stimulus dis- 
tnbution on the two retmas. 

We can now return to Gclb’s experiment. Here C, the white strip 
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background A; B and C belong together and arc set off against the 
background. Therefore B will now be primarily determined by the 
gradient B C and will therefore look black, as it actually does. A, on 
the other hand, is at the absolute bottom of all gradients. That it 
looks black is therefore natural. But this is not enough. It looked 
black before the introducUon of C, the gradient A B bang 1:60. By 
the introducUon of C a new gradient A C, 1-3600, is created and 
the effect of this gradient cannot be the same as that of the much 
smaller one A B. The difference between A and C therefore cannot 
be one of whiteness alone, smee the maximum of this difference 
was achieved by the gradient AB. Something new must happen: 
A must look different from C m a new dimension or aspect, and this 
dimension is the dimension of brightness. B and A look both black, 
but B looks as bright as the white C, while A looks very much 
darker. 

This cxplanauon of Gdb’s experiment is also given by Kardos 
(p. 84 f.), whose theory seems to me in all esscnual respects to agree 
with the one here propounded. I see the particular importance of 
Kardos’s contribuUon in his systematic formulaUon of the problem 
of appurtenance and in his many experiments, aS striking as they 
are simple, to demonstrate the effectiveness of this factor. By chang- 
ing condiuons of appurtenance he succeeds by a number of different 
methods m changing the “effective gradient” and thereby the ap- 
pearance of the field parts concerned. His experiments, which can- 
not be described here, prove beyond a doubt the functional reahty 
of appurtenance and thereby the justificauon of the assumption 
which we had to introduce to explain Gelb’s experiment, 

APPUCATION OF THE THECHIY TO OTHER CASES. We Can nOW COntinUC 

our theory. We consider once more our three surfaces A, B, and C, 
but suppose that now A and B belong together, being set off against 
C. Then A and B should look black and white as they do in the 
absence of C, and C must look white and extremely bright, prob- 
ably luminous, a conclusion which is also reached by Kardos. If 
the condiuons are less simple, so that B docs not belong to a very 
much higher degree to either A (or C) than to C (or A), then the 
two gradients A B and B C will both have effects on C, so that it 
appears different from the two other surfaces both in whiteness and 
brightness, whereas in the simpler cases so far discussed it shared 
Its whiteness with one and its brightness with the other (m Gelb’s 
experiment B has the same brighmess as C and, approximately, the 
same whiteness as A). 
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WHY THIS THEORY IS STILL INCOMPLETE. I am fuUy awarc that the 
hypothesis developed in the last pages is far from being a complete 
theory of the facts usually called facts of brightness constancy. But it 
IS at least a red theory, i.e., an explanauon which deduces the ob- 
served effects from the only available causes, the proximal stimula- 
uon which gives rise to perceptual orgamzation. A complete theory 
would have to answer, among others, the following questions, given 
two adjoining reunal areas of different stimulauon, under what 
conditions will the corresponding parts of the behavioural (per- 
ceptual) field appear of different whiteness but equal brightness 
(or “illumination”), when of different brightness but equal white- 
ness? A complete answer to this quesuon would probably supply 
the key to the complete theory of colour percepuon m the broadest 
sense. 

SOME EXPERIMENTAL EvmENCE. Since this answer is still lackmg, we 
shall do well to give some experimental support to the hypothesis 
as developed here. It depends upon the truth of two propositions: 
(a) the quahues of perceived objects depend upon gradients of 
stimulauon, (b) not all gradients are equally effective as regards 
the appearance of a parucular field part; rather will the effecuve- 
ness of a gradient vary with the degree of appurtenance obtaining 
between the two terms of this gradient. Since proposiuon (b) has 
been proved by Kardos’s new experiments, we concentrate on propo- 
siuon (a). 

OBJECTIVELY EQUAL INLYING FIELDS WITHIN OBJECTIVELY EQUAL SUR- 
ROUNDING FIELDS OF DIFFERENT APPEARANCE. Wc begin With thc fol- 
lowing case. Let there be two large (surrounding) fields Si and S3, 
each containing a small hole in its centre, the infields L and L. Let 
the Si and S3 be equal with regard to intensity of hght reflected 
and similarly L and L. Is the appearance of L and L under these 
condiuons equal ? The reader may at first think that this is a trivial 
question which must evidently be answered in the affirmauve, since 
It seems to state nothing but tbe principle of Katz’s reducuon screen. 
But this impression would be hasty, for we know that two fields 
which reflect thc same amount of hght per unit area may look very 
different from each other, i.e., one white and dark, the other black 
and bright. When we use a reducuon screen we naturally do it 
under condiuons where Sx and S3, thc surroundings of the two 
holes, are not only of equal objccuve intensity but alfo loo\ equal. 
But supposing Si looks white, Sj black, will li look equal to I2, or 
if it does not, m which direcuon will they differ from each other? 
One way of arguing would be this: Since Si looks whiter than Sj, 
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Ii should, by contrast, look blacker than Ij. This prediction neglects 
the fact that the gradient Si-Ii, expressed by the ratio is exactly 

g 

the same as the gradient S2-I2, since physically Si = S, and 

Ii = Ij. If then the appearance of the inlying fields depends upon 
the gradient which connects them with the surrounding fields, Ii 
should look whiter than I2. That this must be so will appear when 
we consider the case where the two inlying fields are physically 
almost of the same intensity as the two outlying fields so that they 
look almost equal to them. Then I,, looking admost equal to S,, must 
look white and I2 correspondingly black. 

Which expectation is correct'* In actual fact docs Ii look whiter 
or blacker than I2? The first experiments to answer this question 
were made, in a different context, by Harrower and me (II), ““ then 
independently in various forms by Gclb (1932), although in neither 
publication the thcoreucal problem was stated as in this text. Both 
experimenters obtained unequivocally the same result: Ii looked 
whiter than I2. Thus this experiment serves as a proof of our proposi- 
tion that the appearance of a field part depends upon the gradient 
which connects it with other field parts. 

As a matter of fact a much older experiment by Jacnsch and 
Muller proves the same point. This experiment employs a method 
for measuring constancy introduced by 
Katz. A uniform background B (see Fig. 

77) at right angles to the wall with the 
wmdow W IS set upon a table. On the 
same table and at right angles to the back- 
ground IS a screen S which casts a shadow 
on the right side of the table, leaving the 
left fully exposed to the hght conung 
through the window. On other side of 
the background two disks arc set up 
in such a way that they arc reduction-equal, i.c., that the light re- 
flected from the left one, d^, is equal to that reflected from the right 
one, di. For that purpose di must have a lower albedo than dz, to 
compensate for the greater amount of light it receives. An observer 
sitting at O then sees a blacker disk on the left and a whiter one 
on the right. It was possible to explain this effect by the classical con- 

*• In our experiments, 
not neutral. But this does 


Fig- 77 
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trast theories, because the left half of B, surrounding d^, receives, 
and therefore reflects, more light than the right half, which sur- 
rounds d2. Therefore d^ should be blackened by contrast more than 
d^. In order to exclude this explanation Jaens^ and Muller made 
the following modification. Instead of using a umform background 
they used two different ones, a blacker one on the left side and a 
whitec one on the right If then the radiation reaching the eyes 
from these two backgrounds is the sancie, we have conditions iden- 
tical with those discussed above, viz , Si = Sj and Ii = I2, except for 
the fact that Ii and Ij are no longer holes in screens but disks in 
front of screens. Accordmg to a pure contrast theory Ii should now 
look exacdy like Ij, constancy should have disappeared, whereas in 
reality they look about as different as they did in the original set-up 
vrith a uniform background.** This difference cannot Aerefore ]x 
explained by contrast. However, it follows directly from our proposi- 
tion about the effect of gradients. Since under the condiuons of 
Jaensch and Muller’s experiment the two backgrounds look differ- 
ent, although they reflect the same amount of hght, the disks which 
have equal gradients to their respective backgrounds must look 
different too. The argument is identical to the one given above for 
the two holes. It is al^ the same as an argument developed in our 
discussion of shape constancy (pp. 222 f.). It may be put in this 
form: if a certain radiation produces the impression of a light-grey 
object, then a slightly stronger radiation will produce the impression 
of a white object, but if the first radiation produces the perception of 
a black objert, then the second shghdy stronger one will lead to the 
appearance of a dark-grey object. In this formulation we explain the 
appearance of one object by the gradient of stimulation which con- 
nects It with another and by the appearance of the latter. This itself 
IS not explained, just as we have not explained why in Jaensch and 
Muller’s experiment the two backgrounds look different. The ex- 
planation must fall back on condiuons beyond the four surfaces 
so far taken into consideration. It is an application of the general 
problem formulated on page 248. 

Conclusions with Regard to the Concept of Phenomenal Regres- 
sion. These experiments (Koffka-Harrower and Gclb on the one 
hand and Jaensch-Muller on the other) clearly belong together. In 
the last It is sensible to speak of constancy or phenomenal regres- 
sion, for the apparent difference of the two disks d^ and d, corre- 

** In the experiment at Jaenich and Muller the white background m the shadow 
reflected actually more light than the black one in the light llcreby the pomt made 
m the text u proved a foruon. 
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spends much more to their difference of albedo (what they are 
“really” like) than to their difference of sumulation, which in this 
case IS zero. But in the two first experiments such a point of view 
IS inapplicable, since the effect does not depend upon the albedo 
of the screen seen through the holes but merely upon the radiation 
which passes through the holes. Therefore I cannot agree with 
Thouless’s contention that the term “phenomenal regression to the 
real object” should be substituted for Ac term “constancy” to desig- 
nate this whole range of facts. Thouless (1934) has indeed given 
a very mgenious cnoasm of the term constancy, and has shown 
that in many cases it has no proper meamng, whereas his own term 
IS still meamngful. But cases like those just discussed, which belong 
to the same province, prove that Thouless’s term also fails to cover 
all facts. 

MODIFICATIOK OF GELb’s ORIGINAL EXPERIMENT BY KOFFKA AND NAR- 
ROWER. The experiments so far adduced were carried out without 
regard to that experiment of Gelb’s which we used as a starting 
point for our theory (see pp. 245 f.)* I shall now briefly report some 
unpublished experiments by Harrower and myself*® which were 
undertaken with the express purpose of testing my explanauon of 
Gelb’s effect. In this experiment there were three field parts, A, B, 
and C, the dark room, the brightly illuminated black disk, and the 
equally brightly illuminated white strip of paper, such that the 
radiauons were A-B = B C = 1 60.** If C was omitted, B looked 
white; as soon as C was introduced B looked black and bright, and 
this change was explained by the fact that B was determined by the 
gradient B C. If this interpretation is right, then B will no longer 
appear black if the relation of C'B is smaller than 60:1, i.e., if one 
subsututes grey strips for the white one; the less white the strip, 
the less black should the black disk (B) appear, while the strip 
itself should still look white though less bright, owing to the fact 
that the relanon C:A is sull greater than 60:1. This expectation 
was confirmed, the apparent blackness of B, and thereby its con- 
stancy, was a direct function of the albedo of C, and that, both 
under the conditions of Gelb’s original experiment and with hole 
colours, in which case A was a black umlluminated screen through 
a hole in which B and C were visible. 

Using again a formulation previously employed, we can say: if 

I have bnefly reported on these experiments m the two papers referred to on 
P 245 

26 Only the second ratio, B C, was made exactly equal to i;6o. The other ratio 
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a radiation 60 » looks white, then radiation i looks black; if 301 
looks white, t looks grey. Our formulation is in this case more ade- 
quate than m the former ones, because we understand why C (60 1, 
yjt, etc.) looks white. 

We also inverted Gelb’s experiment. In general terms we have 
three surfaces. A, B, and C, such that now A:B = B:C = 60:1. A is 
a white background strongly illuminated, B a white disk in a deep 
shadow which coincides with its boundary, and C a black or grey 
strip close to the disk and in the shadow area. If, then, A and B are 
exposed alone A will look white, B black. Introducing C in such 
a way that B C belong together, B should turn white; again, if B:C 
were smaller than 60:1, B should change to a shade blacker than 
white. 

With hole colours this predictioir was confirmed, although it re- 
quired stronger measures to insure the belonging together of B and 
C than m the original case. With a set-up corresponding to that of 
Gelb’s we failed to obtain the effect, i.e., the introduction of the 
black strip did not change the appearance of the white disk strongly 
shadowed. I shall not try to explain this unexpected result, only 
adding that equal intensity gradients have different effects according 
to whether the part chiefly influenced is at the top or at the bottom 
of the gradients. As we know from other experiments, taking a 
middle grey as the centre, the black-white series is not functionally 
symmetrical. 

FUNCTIONAL DIFFERENCES BETWEEN LIGHT BLACK AND DARK WHITE 
CORRESPONDING TO THE SAME STIMULUS INTENSITY. It remains tO be 

seen how many facts can be explained by our theory, a task which 
transcends the lumts of this chapter. We shall take up only one 
more pomt At several places in our discussion of perception we 
have attempted to substanuate facts of pure phenomenology by 
functional facts. We shall do the same in this field. If two areas 
of the visual field corresponding to equal local sumulations /ooi^ 
different, do they differ in any other property except their appear- 
ance? Three su^ effects have been discovered, the first by Gelb 
(1920) in his experiments with the two mentally blind patients re- 
ported in Chapter IV (p. 118). It will be remembered that these 
padents never saw surfaces, but that the colour of objects always 
had a certain thickness which was the greater the blacker the 
colour. These same padents possessed colour constancy. If, for 
example, the experiment described on page 249 (Fig. 77) was per- 
fcamed with them, the two disks di and di which reflected the 
same amount of light looked as different from each other as for 
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normal persons. At the same time the rule for the “thickness” of 
colours still held: d^, looking blacker, looked thicker than d^. Thus, 
two surfaces of equal local stimulation not only looked different 
from each other, but at the same tune and in accordance with their 
different appearance were differcndy orgamzed (Gelb, 1920, p. 241). 

The second experiment was performed by Mintz and myself. 
Gelb’s result seemed to be explained if white was a harder colour 
than black, in the meamng explained in Chapter IV (p. 127) ; i.e., 
if It had stronger power of organization and cohesion. Under 
ordinary condmons this difference of hardness between white and 
black had been discovered by Harrower and myself; the question 
was whether it would also hold for black and white corresponding 
to the same local stimulation. We argued that if it did, a black 
field should offer less resistance to the introduction of a coloured 
figure than a white field produced by the same local stimulation; 
less colour should be needed in the first than in the second. Our 
experiments verified this deduction, thereby supplying another effect 
in which two such surfaces differ. 

The third effect was discovered by Harrower and myself (II, p. 
2II f ). The saturauon of a coloured figure on a neutral ground 
IS the greater the more similar the whiteness of the two; it reaches 
Its maximum at the coinadence point, the point of whiteness equal- 
ity. (See Ackermann, Eberhardt, G. E. Muller, 1930 II.) It was 
customary to define this effect in terms of brightness, but this defini- 
tion disregarded the fact that one and the same radiation may 
produce different combinauons of whiteness and brightness. All 
previous experiments on the dependence of the saturation, or the 
threshold, of a coloured figure on the brightness of the ground were 
performed when figure and background were in the same plane 
and subject to the same illuminauon, in which case the whiteness 
(brightness) of the background can only be varied by a variation of 
Its albedo. Harrower and I, however, produced figures on neutral 
grounds by a method which separated the sources of light for figure 
and ground. Thus it was possible to compare two figures reflecting 
the same amount of coloured hght on two backgrounds which, 
though they also reflected equal amounts of (neutral) hght, looked 
different, e.g., the one black and light, the other white and dark. 
Not only then did the colours of the two figures, as already men- 
tioned, look different from each other, but the maximum saturation 
was no longer obtained at the coincidence point. At the coincidence 
point blue will look more saturated on a black than on a reduction- 
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equal white background, whereas yellow will look more saturated 
on the former than on the latter. 

Colour Constancy. We now turn to colour constancy in the 
narrower sense; just as the object colours do not follow the changes 
in the intensity of neutral illuminauon,*^ so do they fail to follow 
the changes of the colour of the illumination, although “colour 
constancy” is less perfect than “brightness constancy.” Katz included 
the mvestigation of this set of phenomena in his first great book, 
and the constancy aspect has largely determined the research in 
this field. And yet, for the sake of the theory, it will be profitable 
to eliminate this aspect just as we eliminated it in the discussion 
of brightness constancy. 

A FIRST EXPERIMENT. Let US perform the following experiment: 
Close to one wall of a room which is illuminated by coloured hght 
we set a neutral disk di\ not far from this disk the wall has an 
opening to another, normally illuimnated, room, and behind this 
opening in the second room, shielded from the coloured illumina- 
tion of the first, we set another neutral disk di. Then di reflects the 
light of the coloured illumination, d^ neutral light. Under these 
conditions dx looks more or less neutral, whereas d^ appears in a 
colour complementary to the colour of the illuminauon, and that the 
more, the more saturated the colour of the illumination is, and the 
more nearly equal the luminosmes of the two lUummauons are. The 
two effects, neutral appearance of dx and coloured appearance of d^, 
exemplify the same general effect, although dx shows constancy and 
dt docs not. For dx and d^, reflecting different kmds of hght, cannot 
look equal. If dx reflecung coloured hght looks neutral, d^ reflecting 
neutral light must look coloured and that in such a way that its 
colour differs from neutral in the same direcuon and by the same 
amount as the neutral colour of dx differs from the colour of the 
illumination; i.e., the colour of d^ must be complementary to the 
colour of the illumination. If one looks at the same two disks 
through the holes of a neutrally illuminated reduction screen, one 
hole being filled by dx, the other by then dx will look coloured, 
in the hue of the illuimnation, and d^ neutral. 

AN ATTEMPT AT A THEORY OF COLOUR CONSTANCY— TWO PRINCIPLES. 

Jaensch was the first to perceive that the appearances of dx and dt 
belong together, and he used this insight for the development of a 
method for measuring transformaaon, but other psychologists failed 

^iWe have only discussed neutral object colours But chromatic colours follow 
the same laws, their mtroduction does not involve a new principle. 
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to see the significance of Jaensch’s arguments.*® And yet the connec- 
tion between the appearance of and 1/2 seems to me to contam 
the key to the theory of colour constancy, or expressed without this 
speaal bias, the theory of colour pcrcepuon. In the first place it 
supphes us with an invariant, viz., the gradient between and d^. 
Although the quantitative verificauon is still missing — and very 
difl&cult to obtain — we may assume that the stimulus gradient di-d^ 
gives rise to an equal apparent colour gradient with and without 
reduction screen,** but this gradient alone does not determine the 
absolute posiuon of this apparent gradient. If Cj and C2 are two dif- 
ferent shades of the same stimulus colour, then two coloured be- 
havioural fields of a fixed difference will correspond to these stimuli, 
and these two fields may have colours anywhere between a max- 
imum saturation of the colour and the maximum saturauon of the 
complementary. This whole manifold of colours may be considered 
as a fixed scale, on which the two colours produced by the two 
stimulations Ci and C2, keeping the same distance from each other, 
may slide, according to the general conditions. I have called this the 
principle of the shift of level.*® 

In this respect colour phenomena have a striking similarity to the 
phenomena of space-directions, where the angle between two hnes 
IS an invariant, whereas the absolute orientation of the perceived 
hnes depends upon the general field conditions. The analogy goes 
even further. In our discussion of space directions we found that 
certain directions play a unique role, the horizontal and the vertical, 
and we found that the mam lines of organization tend to become 
main lines of direction (see p. 216). In the field of spatial orientation 
we found a similar unique constellauon, the frontal parallel plane, 
whereas in the fields of size and of neutral colours no such umque 
constellation exists. We find it again, however, when we consider 
all colour phenomena, the neutral and the chromatic, for here the 
neutral colours have a umque position. And it seems in good agree- 
ment with the facts to formulate a pnnaple, which I have called 
the principle of the neutral level (1932 a): just as each individual 
spatial direction depends upon the general spaual framework, thus 
each individual perceived colour depends upon a colour framework 
or level. And just as the horizontal-vertical directions estabhsh the 

have gone into the history of this problem m my amcle (19328). 

In order for this to be true, certain conditions must be fulfilled If, e g , the light 
reflected by the reduction screen is very much stronger than the light coming through 
the holes, then both holes will look black, the gradient between them will be lost 

*0 This notion was first employed by Jaensch (1914). 
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spatial framework, the neutral colour serves as the colour IcvcL How 
the level is established m each particular case droends upon the 
special condiuons. In the field of colour these conditions are not as 
easy to formulate as in the field of direction; but bearing m mmd 
the relauon existing between framework and ground we can ad- 
vance the hypothesis that the general background will determme 
the level and therefore appear as neutral as the condiuons allow. 
With this prinuple and the prmciple of the shift of level we can 
explam the appearance of the two disks 1/1 and if viewed with 
and without reducuon screen. In the second case the background 
reflects the colour of the illuminauon; qua background it deter- 
mines the colour level and therefore looks neuuaL The disk d^, 
reflecting the same kind of hght, must therefore look neutral also, 
while the disk dt, reflecung neutral hght, must look complcmentanly 
coloured. With reducuon screen, the screen, reflecting neuual hght, 
IS the background and therefore looks neutral; </*, also reflecung 
neutral hght, must look neutral also, while du reflecung coloured 
hght, the hght of the illuminauon, must look coloured. 

A GAP IN Tras THEORY. But although these prmciples allow us to 
deduce a great number of facts, they cannot, as yet, serve as a gen- 
eral theory. For the principle of the shift of level has so far been 
formulated only for two colours which can be represented on a 
straight line which connects two points of the colour circle and 
passes through its (neutral) centre (or for corresponding hnes in 
the colour pyraimd). But we do not yet know how the shift of level 
of one of two colours affects the other if it docs not he on such a 
hne. To be concrete: supposing dj m our experiment to be green 
and the illuminauon of the first room to be yellow, then when 
viewed through a neuually illuminated reducuon screen d^ looks 
yellow, di green. If we remove the reduction screen, di looks again 
neuual, but how will d^ look? It should look as different from 
neuual as green looks difiercnt from yellow. The experimental 
solution of this problem is easy; it would lead to very mteresung 
gcnerahzauons about the whole system of colours. 

CONSTANCY OF COLOURED OBJECTS IN COLOURED ILLUMINATION. I bc- 
licve that it is clear how our prmciples explam the constancy of 
neutrally coloured objects in colour^ illumination. Do they also 
explain the constancy of coloured objects? Lest we ask too much 
of our hypothesis we must menuon the fact, well enough known to 
ladies who will not choose dress matenal in artificid light, that 
colour constancy is far less perfect than brightness constancy, a 
fact emphasized by Buhler. Such imperfect constancy, decreasing 
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with the saturation of the illumination colour, is indeed compatible 
with our hypothesis, and will be deduable from it in full detail once 
the general problem stated on the previous page is solved. Let us 
discuss only two examples. In the first place we choose a blue 
object under the yellow illumination of an ordinary bulb. We know 
that under such an illuminauon a neutral surface which reflects 
yellowish hght will look neutral, and that consequendy a surface 
reflectmg neutral hght will look bluish and a surface which re- 
flects blue hght more blue than under neutral illumination. Now our 
blue object illuminated by yellowish hght reflects less blue light 
than when normally illuminated, as can be ascertained if one 
looks at it through a normally lUummated neutral reduction screen. 
This less blue hght must now, however, produce a bluer colour 
than It would under neutral lUuminauon. Therefore the illumina- 
tion has two opposite effects. Physically it reduces the blue light 
coming from the object but psychophysically it enhances the blue- 
effect of this hght. That these two effects of opposite sign are of 
exactly the same magiutude so as to cancel each other and produce 
perfect constancy is only one possibihty out of a great multitude 
and will be realized only m a negligibly small number of cases 
For the change of the light reflected from a body by a change of 
illuminadon depends upon the constitution of the hght thrown 
upon it and the selectivity of its own surface Two hghts which 
look equal may have very difiFerent constitutions and two surfaces 
which appear equal may have very different sclecuvities.'^ There- 
fore two hghts which appear of equal colour may yield very dif- 
ferent radiations reflected from one and the same surface, and the 
same light may be reflected in a different composiuon from two 
surfaces which under neutral illuminauon look equal. Another 
consequence of this fact is that the relauon between the sumulauons 
coming from two surfaces will as a rule be changed when coloured 
illummadon is subsdtuted for neutral; and this means agam that 
constancy must be incomplete, whereas a mere change of the in- 
tensity of illuminadon leaves these relauons constant, thereby 
guaranteeing a much higher degree of (whiteness-) constancy. 

As our second example we choose a monochromauc illuminauon. 
In this case, since there is only one kmd of hght to fall on the 
objects, there is only one kind to be reflected by them, the only 

*^The lelectiTity corresponds to the albedo in the field of neutral colours, but 
whereat the latter is one-dunensional, the former, according to the laws of colour 
mature, is three-dimensional. This difference explains the greater complexitv of 



258 THE ENVIRONMENTAL FIELD 

stimulus differences possible being differences of intensity; hence 
all objects should appear neutral, inasmuch as accordmg to our 
principle of the neutral level, the whole visual field should look 
neutral, and therefore differences in intensity appear as differences 
in the black-white and the dark-bnght dimension. 

THE BEHAVIOURAL ILLUMINATION. An objection which might be 
raised against our theory will help us to introduce briefly a point 
which we have hitherto neglected, although it has played an im- 
portant role in the theoreacal discussions of colour constancy. We 
claim that a neutral surface under coloured illummauon sail looks 
neutral. Do we not thereby contradict our principle that two supra- 
luninally different stimuh never produce exacdy the same result i* 
We would if we considered constancy of the neutral shade under 
coloured lUuminauon as the full descripuon of the facts. But we 
do not. Again there is a new aspect in which the neutrally and the 
chromaucally illuminated neutral surfaces appear different from 
each other. In some cases this difference can be described by saying 
that the two surfaces, though of equal colours, appear under differ- 
ent illummauon, illummauon now being taken as a behavioural 
datum. In other cases such a descripuon would be far too speafic, 
and yet, some difference remains, although our language has no 
specific words to designate it. Put a pair of yellow glasses in front 
of your eyes — ^how the landscape becomes warm and radiant; re- 
place them by blue glasses and observe how cold and dull every- 
thing now looks. I shall refrain from elaborating this point. In my 
arucle (1932 a) I have developed my theory so as to deal with the 
impression of illummauon (pp. 349 fi). 

SOME EXPERIMENTAL EVIDENCE. Consistent as the hypothesis so far 
developed appears, is it more than speculation? Is there any duect 
experiment to confirm it? When I first thought of the two prin- 
ciples of the shift of level and the neutral level, the following argu- 
ment occurred to me. Supposing an area refiecung ncutrd hght 
looks blue, because the surrounding area, refiecung yellow hght, 
looks neutral, then the objecuvely neutral area should no longer 
look blue if the surrounding area looks yellow. If at the same time 
it was made objectively yellower, then the neuuahzauon of the 
originally blue-appearing field would prove that its blueness was 
not due to conuast in the tradiuonal meamng, since conuast m a 
surrounded field should increase if the saturation of the surrounding 
field increased. This argument led to a very simple experiment. In a 
room illuminated by diffuse daylight I turned on an ordinary 
eleeme lamp which cast a shadow of a fixed object on a white sheet 
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o£ paper. This shadow produces an area which reflects neutral hght 
withia a larger area which reflects yellowish hght, composed of 
the diffuse daylight and the hght of the lamp. If the intensity of 
the latter is properly adjusted to that of the former, the white paper 
looks white but the shadow is of a well saturated blue colour. TTiis 
IS nothing but the well-known method of produang coloured 
shadows, an effect which had always been explained by contrast,** 
although this explanation had neglected the fact that the non- 
shadowed area, dthough rcflectmg yellowish light, looked white. 
I now introduced the modificauon which at the same time made 
the surrounding field objectively yellower and subjectively yellow: 
I covered the white paper on which the blue shadow was cast by 
yellow paper (of rclauvely low saturation), leaving only the space 
of the shadow uncovered. Thereby I made the surrounding field 
reflect more yellow light than before, but left the shadowed area 
unaltered. The result was that the paper surrounding the shadow 
looked yellow while the shadow lost most or all of its (blue) colour. 
If I used a yellow paper of higher saturation, the effect was still 
stronger. Of course I varied the conditions so as to exclude a num- 
ber of possible explanauons, and used also other illumination colours 
than yellow. The result remained the same (see my article 1932 a, 
pp. 340 f.). Therefore, the fact that the shadow appeared blue under 
the original conditions, and neutral after this modificauon, proves 
that the appearance of the enclosed field does not depend, as contrast 
theories maintained, on its own radiauon and the radiation of the 
surrounding field, 1 e., on two factors which combine in a summa- 
tive way, but on a gradient between enclosed and enclosing radia- 
tion and on the colour in which the latter appears. When, being 
objecUvely coloured, it appears neutral, then a neuual inlying field 
must appear in the complementary colour; when, however, it ap- 
pears coloured, the inlying field will appear more or less neutral.** 

Experiments hke the one described last tend to make the problem 
of the relauon between conuast and “transformauon” a very press- 
mg one. Naturally it has occupied all workers in the field from 
Katz to Kardos, and theori^ which separate the two effects com- 
pletely from each other have been in conflict with others which ex- 
plam either transformauon by contrast, an attempt which, as pre- 

Except for Kioh, who saw that coloured shadows belong rather to the provmce 
of “transformation phenomena " 

**For brevity's sake I have simplified the argument The reader who discovers a 
gap in it nuy turn to my original publicatuin, where the argument is given in ex- 
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viously menuoned, was proved to be aboruve, or contrast by trans- 
formauon (Jacnsch). I shall leave this problem open, because a 
number of cruaal experiments arc still lacking. That the two kinds 
of phenomena are totally different in their dynamics, I cannot, how- 
ever, behcvc. If, as it is my convicUon, so-called contrast effects 
depend also upon the gradient between stimulated areas, and if, as 
the Wcrthcimcr-Benary experiment has shown, not all such gra- 
dients arc of equal inHuence, but exert their effect according to “ap- 
purtenance,” these contrast effects must be closely related to “con- 
stancy” effects. To return once more to the field of pure whiteness 
and brightness: we saw that two areas which appear in the same 
plane will determine each other primarily with regard to their 
whiteness, whereas areas organized in different planes will also 
mutually determine their brightness. The first influence may be 
identical with ordinary brightness contrast. This view gains support 
from an experiment by Wilhelm Wolff, who proved that two equal 
surfaces, reflecting the same amount of neutral light and appeanng 
in the same frontal parallel plane, still look equal when one is in 
front of a dark, the other in front of a light-grcy background (the 
backgrounds arc both objectively and subjectively different), whereas 
the same two surfaces looked different from each other if laid on 
two backgrounds the albedos of which were as different from each 
other as the backgrounds in the first experiment were. This differ- 
ence in their appearance is an ordinary case of contrast; but smee, 
as far as infields and surrounding fields go, the reunal conditions are 
the same in the two sets of condiuons, one of which only produced 
contrast effect, Wolff’s experiment proves that contrast is not ex- 
plained by retinal condiuons alone, but depends on the spaual or- 
gamzauon, and thereby on the appurtenance conditions, to which 
the retinal condiuons give nse: it occurs when the two surfaces he 
in the same plane, it fails to appear when they do not.** 

TRANSPARENCY AND CONSTANCY. BcforC WC IcaVC the tOpiC of Colour 
constancy we will take up a problem closely related to it, because 
it will give us a new insight into the close dynamic connecuon 
which exists between space orgamzauon and colour. We have re- 
ferred to this problem in our discussion of double representaUon 
(p. i8i). The clearest case of this form of spatial orgamzauon is 

»* A recent expenment by Rubin (1934) showi that contrast may occur also under 
condiuons similar to those of Wolff lliis, however, docs not at all conuadict our 
theory, which considers all effccuve gradients and the degree of their effeebveness. 
Without further expcnmcntal analysis of Rubin’s demonstraUon it seems unwise to 
offer a defimte explanabon. It will, I believe, have to be sought in conditions (and 
degrees) of appurtenance. 
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manifested when we see one surface through another. The condi- 
tions under which this phenomenon occurs have been most system- 
atically mvesugated by Fuchs (1923), who demonstrated trans- 
parency to be dependent upon factors of spaual orgamzauon. One 
of the methods employed by Fuchs is the episcotister method. A 
large colour wheel with a coloured and an open sector revolves at 
some distance in front of a black screen. On dus black screen there 
IS a coloured figure. To choose a simple example: the episcouster 
is blue, the figure of a complementary yellow. If we observe this 
constellauon through a reducuon screen with two holes, so located 
that the observer sees the black background through one (and 
the open part of the colour 
wheel), and the yellow figure 
through the other, then the 
colour of the two holes will 
be determmed by the Talbot 
law (see Chapter TV, pp. 

127 f), i.e., the one wdl be a 
highly saturated though some- 
what dark blue, the other a 
mixture of blue and yellow. 

By adjusting the sizes of the blue and the open sector properly this 
second hole can be made to appear grey (mixture of complementary 
colours). If we then remove the reducuon screen, retaining only 
a screen which covers the motor and with it the lower half of the 
blue Circle, the observer sees a yellow figure behind a transparent 
blue semicircle in front of the black background. Fig. 78 illustrates 
the set-up. To this perception there corresponds the following 
proximal sdmulauon: a black area, a blue area (mixture of blue 
and black) comprising the visible part of the colour wheel with the 
excepuon of the area where the figure hes behind it, and a neutral 
area (mixture of blue and yellow) where the colour wheel hes in 
front of the figure. Disregarding the black area, we find a dis- 
crepancy between stimulauon and perceptual appearance. The area 
of the yellow figure is doubly represented; it appears on the one 
hand as a part of the umnterrupted blue transparent semicircle, on 
the other as a yellow figure, and yet on the retina it is neither blue 
nor yellow, but grey. As soon as this area loses its character of 
double representauon, when seen through a reduction screen, it 
appears neutraL Therefore the colours seen one behind the other 
must be due to the double representation. At the same time, the 
colours perceived correspond to the “real” colours. The disk is 
actually blue, the figure actually yellow, although the retinal image 





262 THE ENVIRONMENTAL FIELD 

which they produce in combination is neutral. This last fact, how- 
ever, cannot enter the explanation, rather must the explanauon be 
such that this correspondence of perceived and real colours follows 
from it. The explanation must, as we have already stated, start from 
the fact of double representation. There are many factors operauve 
which produce this kind of organization— in the first place such 
figural factors as we discussed before, in the second place factors 
of spatial rehef which make the figure belong to the plane of the 
background. Double representation means m our case that the semi- 
circle is seen as one unitary figure. As such it has a tendency to 
appear in a uniform colour (sec Chapter IV, p. 135). This seems to 
be prevented by the inhomo- 
geneity of sumulauon which 
occurs in its inside, where a 
neutral area interrupts a blue 
one. But thu area is doubly 
represented, to it there corre- 
spond two surfaces, one be- 
hind the other. The one in 
front, belongmg to the trans- 
parent semicircle, is under 
pressure to become blue. Everythmg would then be explained if 
we could make the assumption that if a neutral stimulation gives 
rise to the percepuon of two surfaces one of which is coloured, then 
the other one must be complementarily coloured. In other words 
we apply the laws of colour mixture to the splitung up of the effect 
erf neutral sumulation. If y + b = g, then g — b = y (y = yellow, 
b = blue, g = grcy). The figure, according to this explanation, 
would look yellow, not because it is really yellow, but b^usc the 
neutral sumulauon to which, under the conthuon of the experiment, 
it gives rise, is forced to produce two planes, one of which is blue. 

The vahdity of this explanation was tested by Grace Heider in 
a number of experiments. Accordmg to the hypothesis the fact that 
the neutral stimulus area is in reahty produced by mixture of blue 
and yellow light plays no part at all. All that is necessary is that 
double representation ensues, and that the front surface looks blue. 
Therefore the following modification of the experiment was intro- 
duced (see Fig. 79). The lower part of the figure was made red, and 
simultaneously the inner part of the episcotister semicircle green, 
colours and episcotister openings so arranged that through a reduc- 
tion screen the red-green mixture at the bottom looked exaedy hke 
the yellow-blue mixture at the top. This modificauon of the stimulus 
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conditions should have no effect upon the perception of the observer, 
and this was found to be true: lie cpiscotister appeared blue, the 
figure yellow, over theur entire surfaces; the differences in sumula- 
tion within each area were completely lost in the perceptual orgam- 
zation. The same result was also obtained when the smaller (green) 
episcotister and the lower (red) part of the figure were replaced by 
a colour wheel with black and white sectors which gave the same 
neutral colour as the outlying blue-yellow mixture.®" Thus these 
experiments prove our hypothesis and demonstrate at the same time 
why on the one hand transparency is, as a rule, accompanied by 
colour constancy, on the other that this connection is not consu- 
tuuve, since transparency may also lead to the opposite of constancy. 

THE INTERPLAY OF SPACE AND COLOUR IN TRANSPARENCY. TUDOR- 

hart’s experiments. That transparency itself is a factor of spatial 
organizauon and reqmres that certain figural conditions be ful- 
filled we have emphasized when we introduced this topic (p. 
181). The close interplay of colour and form in the spatial organiza- 
tion of transparency was demonstrated in special experiments by 
Tudor-Hart, who varied the colour and hght determinants, leaving 
the figural factors intact. She found a close interdependence between 
the transparent surface and the surface seen through it. Of her 
various results I menuon but a few. 

1. “When an- episcotister [the episcotister method described above be- 
ing used for producing transparency] rotates m front of a background of 
similar colour and brightness,®* whether there be, or no, a figure on this 
latter, the episcotister is invisible ” 

2. “If an episcotister rotates before a background of different bright- 
ness on which is a figure equal in brightness to the episcotister, the 
episcotister is visible in its entire area, even m front of the figure.” 

3. “Other things being equal the darker the episcotister the more 
transparent it is” (p. 277^ 

4. Other things bemg equal the brighter the background the more 
transparent the episcotister. 

5. With episcotisters of a low degree of transparency, the transparency 
is not uniform but greater in front of the figure on the background than 
m the periphery. 

For brevity’s sake I have desenbed G Heider’s expenment m a form slightly 
different from the one it actually took The result of the actual expenmem, in which 
the yellow strip protruded beyond the outer edge of the blue episcotister, might be 
explained differently, but special expenments were made to exclude such an explana- 
tion In order to omit these, I have chosen the presentation of the text 

Tudor-Hart docs not distmguish between whiteness and bnghtness, usmg the 
latter term exclusively. Both aspects must have played a rdlc, predominantly that of 
whiteness. 
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6. Transparency varies in diflerent aspects, depending upon difierent 
sets of con^Uons. Sharpness of figure, depending on the brigfitness dif- 
ference between the background and the figure upon it, determines the 
clearness or “mistiness” of the figure, while the bnghtness of the back- 
ground determines the “stuff’ of the episcotister, it bemg the thicker, 
the more solid, the darker the background. Two equal episcotisters, one 
m front of a black, the other of a white background, “appeared so difier- 
ent m every way, that it seemed ridiculous to suppose that they were 
objectively ^e same” (p. 288). 

Without going into a detailed analysis of these results 1 shall 
point out that they confirm the importance of gradients of stimula- 
tion for spaual orgamzation, that they add proof to our theory of 
transparency, inasmuch as they add a new case of “splitting up,” 
viz., the splitting up of a neutral colour into two equal neutral 
colours (result 2, where the grey area corresponding to the mixture 
of figure and episcotister which reflect the same radiation is seen m 
double representation as part of the transparent cpiscouster and as 
figure of the same bnghtness), and that they demonstrate the dif- 
ference of hardness between white and bbek. 
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THE INTERDEPENDENCE OF THE DIFFERENT ASPECTS 
OF VISUAL ORGANIZATION 

The discussion of the phenomena traditionally treated from the 
point of view of constancy of shape, size and colour (including 
transparency) should have demonstrated a general fact of funda- 
mental importance for the understanding of percepuon; the differ- 
ent aspects of our visual world, size, shape, colour, orientauon, and 
localization, are constituted in a thoroughgoing mutual interde- 
pendence. Psychology, when it began to tackle the problem of per- 
ception, did not recogmze the complexity of its task. It was beheved 
that difiEerent aspects of the visual world had different and inde- 
pendent origins which could be studied separately. At first a sense 
of colour and a sense of space were disungmshed, to which later a 
sense of shape and possibly a sense of motion were added. Such a 
view errs by translaung different problems into different reahues. 
In truth, the colour which a load sumulation produces depends 
upon the general spatial organizauon, including size, shape, and 
orientation, that it calls forth. And this proposiuon remains true if 
one exchanges the positions of the different terms. To some extent 
this interconnectedness has been demonsuated in detail m the pre- 
ceding discussion. 

HU-DIMENSIONAL ORGANIZATION 
But one aspect, the importance of which has transpired in all 
constancy problems, has not received sufficient treatment. I mean 
265 
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tri-ditnensional organization. To attempt a systematic presentation 
now would be impossible. Not only would it require at least a chap- 
ter as long as this, but also, and chiefly, the facts necessary for such 
a treatment are not yet available, since the great amount of excellent 
work done m this Held was done under assumpuons no longer 
tenable, while comparatively httle work has as yet been done from 
the point of view of orgamzation, though such work will not be 
long m forthcoming. Therefore m this context I shall take up only 
a very few pomts, notably the factor of retinal disparity and the 
problem of the combinauon of the so-called depth criteria. 

Retinal Disparity. That tri-dimensional orgamzation is not in it- 
self the creauon of retinal disparity we have emphasized suffiaently. 
That It plays a very important role in producing tn-dimensional 
orgamzauon need hardly be stated. What we shall try to do here 
is to show that retinal disparity is a factor of organization, depend- 
ing upon organization. The traditional treatment of this factor con- 
sists in describing the facts without any attempt at going behind 
them. Corresponding points are defined as points which when simul- 
taneously stimulated give rise to the percepuon of one object, or as 
pomts the stimulation of which gives rise to the percepuon of one 
and the same direction. Then the statement is added that if one and 
the same geographical point is projected on two non<orresponding 
reunal points it will appear double except when the amount of dis- 
parity is small: in that case the point will be seen as one, but either 
in front or behind the plane of the fixauon point, the “nuclear 
plane,” according to the direction of the disparity. I can omit the 
details, since they can be looked up m most textbooks. Why dis- 
panty has these effects is cither not stated at all, often because it is 
assumed to be such an ultimate fact as that stimulation by long- 
waved hght gives rise to the sensauon of red, or is treated in such 
general terms — ^“utilizauon of a distance cue by the organism” — 
^at the student is in reality no better off than in the first case. 

Attempt at a Dynamical Theory of Disparity. It is clear that a 
psychology such as we arc trying to devdop cannot be satisfied 
with such a state of affairs. For this psychology the visual world is 
a product of organization in the psychophysical field, and it at- 
tempts to understand the process of this organization and the factors 
which determine it. The facts of rcdnal disparity, as usually stated, 
are facts of geometry. What we require are facts of dynamics. We 
want to know the forces which result from the geometry of dis- 
parity. Two first attempts have been made to discover the nature of 
these forces, one by Lewin and Sakuma, the other by myself (1930). 
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In the following discussion I shall more or less neglect the diflScult, 
though significant and important, contribution by the first two 
authors and shall take up some of the points made in my arucle. 

The Definition of Retinal Correspondence and Disparity. The 
first point concerns the very defimtion of correspondence and dis- 
parity. At first such a definition seems quite simple: one chooses a 
certam point m external space and sees on which points of the two 
retinae it is projected. If Aen the point is perceived as one and in 
the nuclear plane, then the two reunal points on which it is pro- 
jected are corresponding or identical pomts; if the point appears 
double, or not in the nuclear plane, the points arc disparate. Ex- 
ploring the two rcnnac in this manner, one finds that its two centres 
arc identical and, m a first approximadon, also all points which have 
the same distance m the same direction from the two centres.^ And 
thus one has reached a purely geometrical or anatomical defimtion 
of corresponding and disparate pomts, ic., a purely geometrical 
method by which to assign to any one point on one retina the cor- 
responding point on the other. And yet it is much more difficult to 
express the meaning of the co-ordination of two points as corre- 
sponding or disparate than it has so far appeared. Supposing I 
choose the point x\ on the left retina and find by the method just 
indicated the point on the right retina which corresponds to it; 
how can I express the result of this process without using the word 
“corresponding” ? I might say which is as distant in the same 
direction from the right fovea as xi is from the left has the prop- 
erty that when it is sumulatcd by the same external point as X], the 
owner of the two eyes will sec one point in the nuclear plane. The 
trouble with this proposiuon is that it uses a pomt of external space 
as one of its terms, i.c., something which is external to the proximal 
stimulus and can therefore have no direct effect upon the process 
of vision. The eyes “cannot know” whether they are stimulated by 
the same external point or not; proximal stimulation of certain 
kmds will produce the pcrcepaon of one point when in reahty 
there are two (c.g., in the stereoscope), and this perception is as 
much the effect of correspondence as the seeing of one point when 
in reahty there is only one. We must therefore try to eluninate the 
distant stimulus from our definiQon of correspondence and couch 

iln reality condmona are much less simple, as the mvcstigations of the Imc- 
horopter have shown. This complex field of research, the results of which are fai 
from having found a satisfactory explanatian, must be omitted from our discussion. 
The facts may be found in Witasek (1909). The simplified statement of the text is, 
however, su^ent for the following argument. 
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it entirely in terms of proximal stimulation. One might try to 
accomplish this by saying: when two corresponding points are 
stimulated in the same manner, then the result will be the percepUon 
of one pomt in the nuclear plane. Then equality of sumulation 
would he required for the dc^uon of correspondence, i.e., some- 
thing which transcends pure geometry. 

What is true of correspondmg points is equally true of disparate 
ones. To say that n disparate to x\ means that when these two 
points arc equally stimulated the result will not be the perception 
of one point in the nuclear plane— hut athcr of two points, or of 
one point not in the nuclear plane. 

The Dynamics of Disparity. This definiuon of correspondence 
and disparity, though by no means entirely adequate, covers a great 
many cases provided that “equality” is properly understood For 
cquahty does not mean equahty of radiation Insert into the left 
half of the stereoscope a grey surface with a blue point on it and 
into the right an equal surface with a red point, these points bemg 
in approximately the same location on their rcspccuve surfaces, then 
one point, of mconstant colour, varying between red and blue, will 
be seen. This proves that, if we define equahty of stimulation by 
equality of radiation, identical points may be differently stimulated 
and yet produce the normal result: one perceived pomt in the 
nuclear plane. In a second experiment both sides of the stereoscope 
are white and each has two black points on an imaginary horizontal 
hnc which halves these fields, but these poinu have a different dis- 
tance from each other on the two sides (see Fig. 8o). In that case 

Fi Pi F, I? 

Fig. 8o 

only one pair of points, e.g., F| and Fr, the fixated ones, can fall on 
identical points, whereas Pi and P, must be projected on disparate 
pomts. If this disparity is not too great, then the observer will per- 
ceive two pomts m all, each correspondmg to a pair of sumulus 
pomts, and point P will lie to the right and behind pomt F because 
Pi and P, are disparate points. This case correspond to our defini- 
tion of disparity, for the two pomts P] and Pr arc equal m cobur, 
whereas the pomt P, correspondmg to Pi on the right side, located 
at the left of P^, provides a stimulation difierent from that sup- 
plied by P], and similarly P/ correspondmg to P/ on the left side, 
reflects a diiSerent kind of light. But we ^ve just seen from our 
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first experiment that there arc conditions where identical points, 
stimulated differently, produce the normal effect. Why, then, do 
they not do so here ? The meamng of this question may become still 
clearer when we reformulate it. We throw two different patterns of 
stimulauon upon the two retinae. To each pomt of the one retina 
there corresponds a point on the other retina; consequently it is 
perfectly correct to say: whatever these patterns are, they always 
sumulate the totality of identical points. This statement, though 
geometrically perfectly true, is entirely inadequate. It leaves no place 
for disparate points, which had to be introduced to explain the 
effects of all but the very simplest kmds of sumulation. Otherwise 
expressed, the effect of the stimulation by two retinal patterns will 
not, except m specially selected cases, correspond to the effect in 
our first expenment where two diffcrendy coloured points were pro- 
jected on identical points on the two retinae, with the result that one 
point in a changmg and mtermediate colour was seen in the nuclear 
plane. Instead such stimulation will as a rule result in a depth 
rehef, indicating that disparate points determine the effect. That 
means: which pairs of points, or lines, on the two retinae will co- 
operate in determining the perceptual organization depends upon 
the two retinal patterns. This is not a geometrical or anatomical but 
a dynamical fact. In each case there must exist real forces which 
lead to one kind of co-ordination rather than another. The immed- 
iate origin of these forces cannot he in the reunal patterns them- 
selves, since they are separate and therefore unable to interact. Inter- 
acuon can take place only where the processes started in the two 
opucal tracts by the reunal patterns converge m the brain. These 
processes will mteract according to their structural properues; i.c., 
figure will interact with figure and ground with ground, and not 
vice versa; a unique point in a curve will interact with the corre- 
sponding umque point m the other curve, whether they are pro- 
jected on identical reunal points or not, and so forth. In other words, 
the very concepts of corresponding and disparate points presuppose 
the concept of orgamzation. 

From this point of view we can look back on our first two 
stereoscopic experiments. In the first, a blue and a red point, one on 
each side of the stereoscope, will interact, each being the only figure 
in the field. As we shall see in the following chapter, the very fact 
that the eyes adjust themselves in such a way that these two pomts 
are projected on idenucal reunal pomts is explamed by the same 
pnnciple. In our second experiment the same argument apphes 
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only to one pair of points, Fi and F,,* while the other two points 
cannot fall on identical retinal points if Fi and F, do. They will, 
however, interact; being two figures in close proxmuty they will 
attract each other, their union being prohibited by the union of 
the two other points.* But there is no reason why Pi should interact 
with Pr which belongs to the background, or P^ with P/. The 
question raised on page 269 has therefore been answered, and this 
answer has given us an insight into the dynamics of bmocular vision. 
In the “combination zone,” as I have called that part of the psycho- 
physical field where the processes started m the two eyes combine, 
a stress results when the conditions arc of that kind of which our 
second experiment with the two pairs of dots is the simplest ex- 
ample. We now mtroduce the assumpuon that, provided the dis- 
parity is not too great, this stress results in the umfication of the two 
attracung pomts and at the same ume in depth relief, one smglc 
point appearing either nearer or farther than the other. This hy- 
pothesis IS consistent with our whole treatment of perceptual or- 
ganization, since It attributes a definite effect to defimte forces. It 
is mcomplete because it cannot deduce why this suess, which ac- 
cording to its nature should lead to unification, produces depth 
relief. As a matter of fart one might argue that umfication of the 
points Pi and P/ cannot be of the same kind as that between Fi 
and Fr, since the latter reduces the stress in the field to a minim um 
while the former creates stress, and that the only possible difference 
between the two umfications m pure spaual terms is a difference m 
depth. Even so it remains unexplained why disparity of one kind or 
direcuon has the effect of pulling the unified area nearer whde dis- 
parity of the opposite kmd pushes it farther away, nor why this 
effect IS more or less confined to cross disparity as opposed to longi- 
tudinal disparity. It seems to me highly probable that the explana- 
tion of these facts has to be found in the facts of the structure of the 
optical sector, i.e., in the permanent internal conditions as defined 
in Chapter III. 

Some Experimental Evidence. I shall adduce three experiments in 
support of this hypothesis, the two first to demonstrate the selection 
of co-operatmg retinal areas by figural factors, the third to support 
the assumption that the depdi effect is caused by stresses in the 
combination zone. The first experiment goes bati to Helmholtz 
(III). The stereoscopic effect of two perspective drawings presented 

* It would apply just oi well to the other. In that case Fi and Fr would play the 
role ascribed m the text to Pi and T'l. 

» See Chapter VIII, p. 315. 
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ia a stereoscope is not changed if one of these is drawn black on 
white, the other white on black. To analyze this experiment, let us 
consider a correspondmg corner of the two drawmgs which is not 
projected on identical retinal points. If the left corner be black, the 
corresponding pomt in the other eye is also stimulated by black, 
while the white corner stimulates a non-identical point in the other 
eye, whose identical point in the left eye is in its turn also stimu- 
lated by white. If Pj and Pf, Gj and G„ are the two pairs of iden- 
tical points concerned, then we have the following stimulation: 

TABLE 8 


1 r 


p 

black 

black 

G 

white 

white 


And yet not the idenucal and equally stimulated pans Pj and Pr on 
the one hand and Q and G, on Ac oAer interact, but Pi wiA 
G„ and Gi wiA P,; Ac reason is that Ae two interacting pomts 
give rise to equal structural parts m the field orgamzation. 

The second experiment performed by myself (1930) is extremely 
simple, as illustrated by Fig. 81. The two pairs of lines, presented on 
Afferent sides of a stereoscope, are so ar- 
ranged that a point on Ae solid hncs is ; ■ 

fixated. The dotted lines are drawn m such ! | 

a way that Ae dots on one side correspond ; I 

to white interstices on Ae other, and on I ; 

Ae left side Ae dotted hnes are closer to Ac ! 

sohd line Aan on Ae right. Geometrically pjg^ 

to a dot on Ae left side Acre corresponds 
whiteness on Ac oAer; moreover, atomistically considered. Acre is 
no disparate point on Ac right side which receives Ac same sumu- 
lation as Ac point which is sbmulatcd by a dot on Ac left. Let 
us call Ae point in Ae left eye which is stimulated by a dot Ac 
correspondmg point in Ae right eye , Ae point in Ae right eye 
which is stimulated by Ac interstice corresponAng to the left dot g,, 
and its identical point m Ae left eye gi. Then Ac sAema of stimu- 
lation is as follows: 
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TABLE 9 
1 


p 

black 

white 

g 

white 

white 


Thus, considering first the different retinal points, there is not the 
shghtest reason why pj should co-opcratc with g, rather than with 
pr, both points being equally stimulated. And yet, if we want to 
formulate what happens, that is exactly what we must say; for the 
observer sees two hnes m all, one correspondmg to the two con- 
tinuous lines of the stereoscope slide, the other to the two dotted 
lines, and the latter, though it need not even be continuous, hes like 
pomt P in Fig. 8o behind the other. In reality this experiment proves 
that interaction takes place not between points, but between the 
whole hnes, i.e., between umtary processes started in each eye sep- 
arately by the black dots. These lines interact with each other, since 
they are figures; disparate pomts come mto play only because each 
pomt is a part of a larger whole. In these two experiments factors of 
orgamzauon have been proved to select which retinal areas will lead 
to interaaing processes and which not; at the same time the differ- 
ence between identical and disparate areas is considered to be ana- 
tomically condiUoned; factors of orgamzauon decide whether ana- 
tomically idenucal or disparate parts interact. Lewin and Sakuma 
have tried to go one step further and to show that idenuty and dis- 
panty themselves may be determined by factors of orgamzauon 
(p. 334 f.). Since, however, I am not quite convinced that then proof 
1$ absolutely sumgent, I omit a descripuon of their ingenious experi- 
ments, satisfied with having menuoned this other more extreme 
possibility. 

The third experiment, performed by Jaensch (1911), was made 
for the purpose of demonstrating that disparity per se does not pro- 
duce depth. If three verucal threads are so arranged that two he in 
a frontal parallel plane and the third between them and in front of 
their plane, the observer sees a wedge-like structure, with the edge 
pointing towards him, in conformity with the disparity of the retinal 
images. But when, as in Jaensch’s experiment, these threads 'are 
luminous wires in an otherwise totally dark room, then the depth 
of this wedge is greatly reduced and may, if the centre thread does 
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not stand out too far, disappear altogether, all three threads being 
seen in one plane. This fact lends support to our theory that depth 
effect IS due to field stresses, m the following way. If the front 
thread is projected on idenbcal points, then the two others are pro- 
jected on disparate points, giving rise on the boundary of the com- 
bination zone to two pairs of “hne processes” which do not exacdy 
fit; but of these four processes the two left and the two right ones 
being m close proximity will strongly attract each other and each 
result in a smglc process. This is the repetition of the argument we 
have employed above in explaimng our stereoscope experiment with 
two pairs of points. Why, dien, does the wedge appear flat in a dark 
room ? We explained the depth effect of disparity as due to stresses 
in the combinauon zone. Consequently, when no depth effea ap- 
pears we must assume that this stress f^s to be created The reason 
for this IS not difficult to discover. In the area prior to the combina- 
tion zone two disparate lines have different distances from the identi- 
cal hnes, and the stress arises from the fact that by their fusion in the 
combinauon zone this difference is abohshed. In a hghted room, each 
of the two disparately projected threads is in definite spaual relauon- 
ship to a great number of objects, whereas in the dark room the only 
other object is the one idenucally projected hne. In the lighted room 
fusion of the two pairs of disparate processes has to contend against 
stronger forces than in the dark room; otherwise expressed, the posi- 
uon of the hnes in the pre-combmation-zone area is more suongly 
determined when the room is hghted than when it is dark. There- 
fore in the former case the stress produced by the fusion must be 
greater than m the latter. Sull, even when the disparate hnes fuse 
without depth effect, there must be some stress. Since this does not 
become manifest in the orientation of the Imes, it must reside m the 
surroundmg field; it may be possible to put this hypothesis to a test 
by explormg the surrounding field. 

The Combination of the Different “Criteria of Depth.” At the 
end of Chapter IV we have already discussed the tradiuonal view 
about the different depth criteria. We return to it from another 
point of view. Granted that depth is an aspect of spaual organiza- 
Uon, and that the different depth critena are factors which deter- 
mine this orgamzauon, how are we to conceive of their co-opera- 
uon.? In the discussion of shape and size constancy we found depth- 
producing factors of various kinds to influence apparent shape and 
size (see p. 235), and we found facts which are hard to reconcile 
with a view in which the different factors combine according to a 
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principle of algebraic addidon. At first sight such a prmaple seems, 
however, to be required by our dynamic theory. If the different 
factors act as forces of organization, their resultant should be alge- 
braically determmed. There ar^ however, different possibihties, one 
of which we shall excmphfy by the spring balance. If we put a 
weight of five pounds on the scale of such a balance, it will be 
lowered to a certain point, and when we add another pound the 
scale will be lowered further; sinularly, if instead of adding a weight 
we exert a force equal to one pound in the direction of lifting the 
scale which carries five pounds, it will be raised to a position which 
it would assume if no such counterforce were present and the 
weight on the scale equalled four pounds. So far, then, the scale 
follows the law of algebraic addition. But now 
we pull the scale as far down as it will go and 
push It imder a horizontal bar which holds it in 
this position. If then we put a weight on it the 
scale will not move and it will also remain im- 
mobde when we apply a force to hft it, provided 
this force is not so strong as to overcome the re- 
sistance of the bar. From this analogy we learn 
that the different factors may co-operate in such a way that one of 
them produces a maximum effect of great stability, so that other fac- 
tors remain entirely meffective. I do not consider this analogy an ex- 
planation, but a guiding principle for the study of the different depth 
factors. That this prmciple may be fruitful 1 mfer from a significant 
experiment by Schriever, who subjected a number of depth criteria 
in isolauon and combinauon to a careful investigation. A solid of the 
shape of a skewed H (see Fig. 82) suspended in front of a dark 
background was photographed from two different points, and the 
two photographs used as stereoscope shdes. Thereby disparity, over- 
lapping, and shadows were combined as depth factors. If in this ex- 
penment the two sides of the stereoscope were exchanged so that the 
object belonging to the nght eye was seen by the left, and vue versa, 
the depth rehef was not changed; some subjects mentioned only that 
space was now less impressive, although still of full plasnaty, differ- 
ent from the depth of an ordinary perspective drawing. In this case, 
then, retinal disparity failed to produce any effect. Had it been 
effective, the whole depth rehef would have been reversed, the 
beams of the H would have appeared as hollow angle-irons (L- 
irons). An explanation of this failure seems possible in the terms 
of our spnng^alance analogy. The upper horizontal front bar is 



Fig. 82 
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seen as one thing, so is the lower horizontal bar which is being 
partly concealed by the former. To come forward this would have to 
go right through the upper bar, whereas the upper bar, as a sohd 
thing, IS impenetrable and therefore holds the lower one in its posi- 
tion, just as in our analogy the cross bar held the scale of the balance 
m posmon. True enough, this latter is a real, geographical, thing, 
whereas the former is a behavioural thing. But we have already seen 
that “thingness” is a property of many behavioural ob)ects, and we 
assume that behavioural thingness is in many respects similar to 
geographical or physical thingness. This assumption, which we 
shall discuss in greater detail at the end of this chapter, explains 
several facts of perception. 

ANISOTROPY OF SPACE 

With these general remarks we shall close the discussion of the 
dynamics of space organization. Phenomenal, or behavioural, space 
has, however, a property which must be specially menuoned al- 
though we have encountered it in various places. Behavioural space 
IS not Euchdean, or, otherwise expressed, it is anisotropic, it has 
different properties in different directions. Two aspects of this 
amsotropy have to be disdnguished. On the one hand orgamzation 
of figures and things creates stresses which are not restricted to the 
segregated umts but a^ect the surroundmg field to a larger or 
smaller extent. A number of well-known opucal illusions, like the 
Jastrow and the ZoUner patterns, demonstrate this effect as I have 
pointed out m other places (1931, p. 1182, 1931 a, p. 1263 f.). On the 
other hand space as a framework is itself anisotropic and deter- 
mines by its amsotropy the orgamzation of figures and things 
within It. We have emphasized the fact that there are main direc- 
uons, and that these mam directtons exert functional influences 
upon organization.* 

Anisotropy of the Two First Dimensions. But even in its main 
directions space is not isotropic. The so-called overcstimation of the 
vertical is a manifestation of the inequahty of the horizontal and 
the vertical direction; it appears in the perception of every figure 
except the circle (see Koffka, 1931a, p. 1228). Of other mamfesta- 
tions of this amsotropy which I have mentioned in one of my arti- 
cles (1931 a) I shall refer here only to so-called 7 motion. If a figure 
IS exposed for a short tune it appears with a motion of expansion 
and disappears with a motion of contracuon (Kenkel) ; both these 

^ See, for inutance, the ducussion of onentabon as a factor which influences the 
figure-ground organizabon, in Chapter V, p. 190 £ 



THE ENVIRONMENTAL FIELD 


276 

motions arise from the dynamics of the figure organization as has 
been proved by Lindemann, Harrower (1929), and Newman. The 
dirccuon of this motion is, however, indicative of spatial anisotropy. 
Lindemann and Neivman found that the motion of a square is 
stronger in the horizontal than in the vertical axis. Lmdemann 
found the same true of contour arclcs and elhpses.® Another aniso- 
tropy of the horizontal and vertical direcuon was discovered by J. F. 
Brown (1931 a). Of two equal motions, one in the vertical and one 
in the horizontal direction, the former appears to have the greater 
velocity. This effect shows the same direcuon as the overestimauon 
of the verucal, but is quanutativcly very much greater, 4-5% for the 
overestimauon, and about 30% for the difference of velocity. Lastly, 
Oppenheimcr has found the verucal to consutute the chief frame 
of reference for moving objects (see below). 

Tri-dimcnsional Anisotropy. The anisotropy of visual space be- 
comes, however, far more apparent when we consider, not a rela- 
Uvely small surface, but the whole space in its greatest possible ex- 
tent. In the first place it appears that the third dimension is func- 
uonally different from the first two. The experimental data are not 
too numerous and are widely scattered among mvesugauons of 
various kinds. Some data, Lke the Aubert-Foerstcr phenomenon 
whose great psychological sigmficance was discovered by Jaensch 
(1909), are conneaed with the factors which determine apparent 
size, others were collected in the field of visual mouon, odiers in 
experiments on pauents with brain lesions. 

I select a few results which demonstrate the facts of anisotropy 
parUcularly well. 

(i) Loss OF Surface Colours. I recall Gelb’s two patients with 
loss of surface colours discussed in Chapter IV. We saw that for 
them the colour of a surface segregated from the background spread 
in all direcuons, but that this spreading was very much greater in 
the third dunension than in the other two. The explanauon which 
we gave there (p. 118) can be expressed in terms of anisotropy. The 
pauents look, for example, at a black square on a white background. 
Then the retinal distribuuon is the first cause of the perceptual or- 
gamzauon; the gradient m the field creates not only the segregaUon 
of the figure from the ground, but also its locahzaUon in one plane. 
Now, for these pauents this localization is not perfect; the white 

* Newman, who used only surface figures, found no such asymmetry in a circle 
and m a star, probably because a surface cucle is too strong a figure to yield to the 
forces of anisotropy, just as the circle, when permanently exposed, is the only figure 
which does not show the overestimation of the vertical. I hope soon to have experi- 
mental evidence whether this mterpretation is correct. 
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background has a certain degree o£ “thickness,” the black figure a 
much greater one and the latter also extends slighdy beyond its 
objective boundaries. Thus the retinal conditions arc more effective 
in producing forces of cohesion in the first two dimensions than in 
the third; the three dimensions cannot, therefore, be equivalent. 

(2) Motion in the Third Dimension. Another experiment, de- 
scribed in the second chapter, seems to point in a similar direction, 
I mean the experiment with the ms diaphragm through which one 
sees a lighted surface m a totally dark room. If the diaphragm is 
opened the white circle seems to approach, when it is closed to re- 
cede — these results being more frequent than a perceived expansion 
and contraction without approach and recession In this case a 
change of the retinal image in the first two dimensions gives rise to 
a behavioural change in the third, an indication that such changes 
are more easily produced, that the third dimension is not equiva- 
lent to the two others. 

This interpretation is corroborated by experiments on visual mo- 
tion by von Schiller which we shall discuss later. At this point it 
suffices to quote the author’s statement that a stroboscopic mouon 
in the third dimension seems to be generally preferred to motions 
m the two others (p. 208). 

(3) Nearness and Clearness. The third dimension manifests an 
anisotropy itself inasmuch as orgamzation differs with the distance 
of the appearing object. We know already that the same retinal 
image gives rise to a smaller behavioural size when the object is 
seen nearer than when it is seen farther (a fact which underlies 
constancy of size). At the same time the object is seen more clearly 
and appears often “brighter,” more highly illuminated. The connec- 
uon ^tween apparent size on the one hand and clearness and 
brightness on the other is pamcularly apparent in micropsia, pro- 
duced most easily by holding a concave lens of low refracting power 
before the eye, which produces only a small reduction of the reunal 
image quite out of proportion to the observed shrinkage of the 
perceived object. Jaensch called this effect the Koster-phenomenon. 
Sinemus has recently shown that micropsia changes both whiteness 
(or more generally, object colour) and brightness, these changes de- 
pendmg upon the intensity of the objecuve illuminauon. As far as 
I can see, the relation of these facts to apparent distance has not been 
menuoned by these authors. And yet a simple observation, familiar 
to most theatre-goers, seems to me to cstabhsh it without a doubt. 
An ordinary opera glass magmfies 2V2 to 3 times hnearly. Yet the 
actors on the stage seem hardly taller when seen through glasses 
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than with the unaided eye. One can convince oneself of this fact 
if one holds the glasses m such a way that the left glass is in front 
of the right eye while the left eye remains naked, and turns the 
glass in such a way that the two pictures of the same external object, 
the normal and the enlarged one, appear side by side. Then one 
becomes aware of the tremendous difference in size between them, 
whereas when one returns to the normal use of the glasses, the 
object appears much smaller than the enlarged picture. At the same 
time the object seen through the glasses appears clearer and nearer. 
The enlargement of the retmal image has, therefore, three different 
effects on the behavioural object: (a) it enlarges it shghtly, the 
least pronounced effect; (b) it makes it clearer, and (c) it brings 
It nearer. Effect (a) proves that, paradoxical as it may sound, the 
use of an opera glass produces micropsia — the paradox disappears 
when we compare not the size of the object seen with and without 
glasses, but the perceived sizes with the respecuve retinal images. 
In this case, then, and probably in all others as well, greater near- 
ness is coupled with greater clearness. 

I beheve that the Aubert-Foerster phenomenon is an indicauon 
of the same anisotropy of space. Since, however, as Freeman has 
shown, the condiuons for its arousal are not so simple as Jaensch 
originally beheved, I shall omit a detailed discussion and only men- 
tion that the Aubert-Foerster phenomenon mamfests a dependence 
of visual acuity upon perceived distance, in the sense that the acuity, 
measured in visual angles, is greater at small than at great distances. 

(4) Zenith-Horizon Illusion. Another anisotropy is demon- 
strated by the zenith-horizon illusion (see Chapter III). We can 
formulate it m this way. We describe a number of circles with dif- 
ferent radu in the median plane of an observer with the midpoint 
between his two eyes as the centre, and attach to them equal disks 
at the end of a horizontal and a verucal radius, hi, h^, . . . 

and Vi, Vi, Va . . . (in other words we are using imagmary per- 
imeters with ever-increasing radii), and we compare first the ap- 
pearance of h and v on the same circle, then the relanon between 
an Afc and t>k with that between an and a v^. Then we find that 
on a near circle the behavioural An and Vj, will be equal, but that 
wnth increasing distance the A will look increasingly larger than the 
corresponding v. This is nothmg but the statement of greater con- 
stancy of size in the horizontal than in the verucal dimension ex- 
pressed m terms of anisotropy of space. As we have seen m our 
previous discussion in Chapter III, disks attached at posiuons inter- 
mediate between A and v would appear in an intermediate size. 
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showing that the anisotropy pervades the whole space. This aniso- 
tropy pertains not only to apparent size hut also to apparent dis- 
tance-^e shape of the sky is not spherical, but flattened; but the 
quantitative aspect of the distance anisotropy has not been as well 
worked out as that of the size aspect. 

ANISOTROPY AND LOCOMOTION. VON ALLESCH’s EXPERIMENTS. It is 

plausible to connect this amsotropy with the fact that we live on 
the ground and move predominantly horizontally across it. If this 
connection, not to be mterpreted cmpiristically, but as an efiect of 
the structure of the total nervous system, is vahd, then the space 
of animals with different locomotion should be different. This argu- 
ment was developed by von Allesch, who put it to an experimental 
test by comparing several space functions of human subjects with 
those of an ammal that lives in trees and whose locomotion consists 
in climbing and leaping. If spatial asymmetry is connected with the 
direction of locomouon, then one might expect that for such an 
animal the vertical would be favoured over the horizontal, that to 
It the moon would appear larger at the zenith than at the horizon. 
Von Allesch chose as his subject a lemur. He did not test a function 
which would allow us to verify the last conclusion directly, but two 
other functions, viz., discrimination of distance and discrimination 
of size, and found that whereas for men the thresholds were finer 
when tested with objects straight ahead than with objects straight 
above, the opposite was true of his test ammal. Perhaps one such 
experiment is not quite sufficient to prove so radical an assumption. 
Nevertheless, the experiment seems significant enough to lend it a 
considerable degree of probability. It is to be hoped that new experi- 
ments will decide this highly important issue. 

(5) Anisotropy and Constancy. Amsotropy of perceptual space 
must be in close relauonship with constancy of size and shape, and 
thereby with the constancy of things. The relation to constancy of 
size has already been mentioned. I add a few words about shape. 
Remembering our discussion of turned figures (clhpses, rectangles) 
we can now say: a reunal hne vpiU appear the shorter the more it 
appears in a plane normal to the hne of regard, i.e., the more its 
whole length appears to be equidistant from the observer. The 
stresses which we made responsible for this effect can easily be in- 
terpreted as constituting the anisotropy of psychophysical space. 
Inasmuch as this anisotropy leads to a truer cogniuon of reality and 
thereby to a more adjusted behaviour than an isotropic space would, 
one might try to connect it with its biological usefiflness. Such 
speculations seem to me, however, spurious as long as one has no 
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conception of the causal connection between the two terms. Use- 
fulness in itself is not a cause. A genetic explanation, which could 
attribute to individual experiences at best a very minor role, would 
have to take account of the fact that the anisotropy of perceptual 
space achieves its cognitive result by cancelling, more or less, the 
effect of perspective m real space. 

PERCEIVED MOTION 

The behavioural world has been treated so far as though it were 
produced by unchanging stimulation, and contained, correspond- 
ingly, only objects at rest. This implicit assumpuon restricts our 
field of study to vmique cases which arc realized only under very 
special condiuons. As a rule, moving objects are in our field; at this 
moment m my own field there is my pen which is moved across the 
page by my fingers; now a buzzing fly passes through my field 
of vision, and as soon as a visitor enters my ofiice, he is never so 
rigidly calm as to produce an unchanging retinal image; but even if 
being alone I lean back in my chair and begin to think out the 
solution of a problem, my eyes are not kept steady but will change 
their line of regard from one object to another, thereby producing 
a change of the rcunal patterns. In the first cases, real moving ob- 
jects present in the field, the shift of the retinal pattern leads to 
behavioural motion of objects, whether I fixate a non-moving object 
or follow a moving one with my regard; in the second case, when 
my eyes roam over stauonary objects, such a shift will not have this 
result. Although the two facts belong closely together, the second 
one will be fully discussed in Chapter IX, after we have introduced 
the Ego. Here we concentrate mainly on the first, even if we cannot 
entirely avoid referring to the second. Thus we turn now to the 
theory of perceived moUon. It is a well-known fact that a paper 
on visual motion was the beginmng of Gestalt psychobgy. Wert- 
heimer (1912) utihzed the results of his classical study to formulate 
briefly a number of new principles constituuve for every kind of 
psychological theory. Even though we have developed these prin- 
ciples in other fields and with the help of other facts, it might 
be tempting to introduce the discussion of our present topic with 
Wertheuncr’s paper and then follow the history of psychological 
progress in this field. I shall, however, choose a different mode of 
procedure and present facts and theories systematically according 
to all the knowledge now available, and shall in this attempt con- 
centrate more on the later than on the earlier pubheations. The 
earlier ones are today fairly well known; they are, and they had to 
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be, full of experiments which refuted theories accepted at the time 
they were wntten, but which today can be considered dead. Since I 
have treated the subject so often (1919, 1931). most expheidy in 
1931 (an article which contains a great mass of detail which will 
be omitted here), a similar procedure would be mere rcpeution. 

Wertheimer’s paper and a number of pubheauons which followed 
It dealt chiefly or exclusively with stroboscopic motion, i.e , the 
case where perceived motion is produced by stationary objects. Smee 
It has been proved beyond a doubt (Wertheimer, Cermak and 
Koffka, Duncker 1929, Brown 1931, van der Waals and Roelofs 
1933) that as far as psychophysical dynamics are concerned there is 
no difference between stroboscopic and “real” motion,® i.c., perceived 
mouon produced by actually moving objects, it seems more ade- 
quate to begin with the latter case, which is the more usual. 

A Gcne^ Principle of the TTieory of Perceived Motion. We 
begin with a very general statement formulated explicitly by 
Kohler (1933, p. 356). The physiological correlate of perceived 
motion ^ must be a real process of change within the total physio- 
logical process patterns. Supposing that the perceptual field were 
totally homogeneous except for one point moving through it, then 
the motion of this point would not lead to such a change as we 
have postulated, since in the totally homogeneous field it would be 
expos^ to the same stresses everywhere, all positions bemg dynami- 
cally indistinguishable from each other. Under such conditions no 
motion would be perceived, and although this condition is unreahz- 
able Its discussion eluadates the sigmficance of the conditions which 
are reahzcd.® Our perceptual field is in this sense never entirely 
homogeneous. Even in complete darkness it has an above and below, 
right and left, near and far; and a point passing through it if it 
changes its distance from the fovea, apart from changing its position 
with regard to these three determinations, passes at the same time 
through regions of different funcbonal properties. Inhomogeneity 
of the total field and a displacement of a point within such an in- 
homogeneous field are therefore two necessary conditions for the 
arousal of the psychophysical process of motion. For in an inhomo- 
geneous field the motion of an object changes its dynamic condition 
with regard to the total physiological process pattern. From this we 

* This proof was once of great theoretical significance We shall occasionally men- 
tion one or two points 


theless been of great significanc 
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can deduce that more inhomogeneous fields are more favourable for 
the arousal of perceived motion than less inhomogeneous ones, a 
deduction amply confirmed by facts. All movement thresholds are 
higher in relaUvcly homogeneous fields than m inhomogeneous 
ones (sec my aiticlc 1931, p 1194 f.), and the apparent veloaty of 
objects moving objecuvely with the same velocity is greater for 
those which move in mhomogeneous than for those which move in 
relatively homogeneous fields (Brown 1931, p. 218). These two facts 
arc closdy interrelated, as Brown (1931 b) has proved. 

Our conclusion that perceived motion m the visual field presup- 
poses displacement of objects relative to the rest of the field also fits 
the facts from which we started our discussion. If objects move in 
the geographical environment, then their retinal images are dis- 
placed with regard to other objects whether we fixate them or an 
object at rest, while movement of our eyes across stationary objects 
leaves their relation to the objects surrounding them intact. True 
enough, eye-movements also produce a shift of pattern on the retina, 
and therefore must have some effect of perceived mouon, but this 
mouon should not belong to the field objects. We shall see later 
that the perception of our eyes, or even of “ourselves,” as moving 
IS the result of this shift (Dunckcr). 

Dunckcr’s Experiments. Such a view of the origin of the percep- 
tion of mouon must lead to very defimte experiments. The excellent 
work done by Duncker (1929) was enurely determined by it. Sup- 
posing the field is homogeneously dark and contains only two light 
objects, one of which is in objccuvc motion while the other one is at 
rest. Then, if the veloaty of the mouon is not great, the chief deter- 
mining factor will be the relative displacement of the two objects. 
This, according to our theory, must lead to perceived motion, but 
our theory docs not permit us to deduce which of these objects 
will be the earner of the motion, as long as thar relative displace- 
ment and no other factor becomes effective. But our theoretical 
equipment contains other concepts which suggest a solution of this 
problem. 

Systems op Reference. We fall back on our distinction of things 
and framework and our knowledge that the framework is more 
stable than the things within it. If we apply this to the case of mo- 
tion we must deduce the following proposition: if one of the two 
field objects has the function of framework for the other, then it 
will be seen at rest and the other as moving no matter which of the 
two moves in reahty. If on the other hand the two objects are both 
things, then under symmetrical conditions (fixation between them 
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or freely wandering regard) they should both move m opposite 
directions. 

Both these deductions were confirmed in Duncker’s experiments. 
He also found, what Thchn had discovered before him, that fixauon 
of one of the two equivalent objects tended to make it the carrier of 
motion, whether it moved objecovcly or not, a fact which he tenta- 
tively explains by the thing-framcwork, or figure-ground, distinc- 
tion, the fixated point keeping its figure character, whereas non- 
fixated ones become part of the ground. Duncker’s findings have 
been corroborated and amplified by an investigation of Oppen- 
heimer’s which is just about to appear. Of her results I will only 
mention two: (i) the relative intensity of the objects plays a role, 
the stronger one tending to become the frame of reference for the 
weaker; therefore, ceteris panbus, the stronger one will be at rest, 
the weaker one in motion; (2) the shape of the objects determines 
the apparent motion in tins way: if the relative displacement be- 
tween the two objects occurs in such a manner that its direction 
comades with one of the main directions of one object, but not 
with that of the other, the former will tend to be seen as moving 
further than the latter. The relative displacement does not, therefore, 
determine the motion carrier, but under these condiuons it deter- 
mines the amount of motion. This is an invariant, no matter 
whether one point is seen in motion, or both. As a matter of fact 
it was Duncker who introduced the concept of invariants (though 
he did not use the term), which has been so fruitful in our dis- 
cussion of perceptual organization. The invariance of the amplitude 
of motion holds, if only two objects take part in it, whether they are 
equivalent to each other or whether one is the framework of the 
oAer. As soon as a third object enters, this invariance may no longer 
hold. If a IS the framework of b, and b the framework of c. and ob- 
jectively b IS moved, then two different kmds of relative displace- 
ment take place; b changes its place in its own framework a, and c 
changes its place in its framework b. The sum of the two percaved 
motions resulting from these conditions will be greater than the per- 
ceived motion resulting if b is moved exactly as before but either 
object a or object c is removed. Duncker has discussed the possible 
relationships ^tween a third object and the two other ones and 
has demonstrated experimentally that the effects on perceived mo- 
tion depend upon the kind and degree of appurtenance between 
them. Plurahty of frameworks, or systems of reference, has sdll an- 
other important effect, first recognized by Rubin (1927). His in- 
gemous and elegant experiments were supplemented by Duncker. 
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I shall discuss only a very simple ease which is unique because o£ 
Its famiharity. Conunually we see wheels rolling over the ground, 
and perceive simultaneously two mouons, a circular and a rec- 
tihnear translatory one. In reality each point of the wheel, with 
the exception of the centre, describes cycloids, whose shape is en- 
tirely different from that of the circle; the centre alone performs a 
pure translatory mouon. But the points of the wheel have the 
centre as their point of reference, while the centre itself is referred to 
the general spaual framework, or, when the room is in darkness, to 
the observer himself (see the next paragraph). The double moUon 
which is actually perceived is the result of this separation of systems 
of reference. If only one point of the wheel (not the centre) is 
visible during its rotation, then motion on a cycloidal curve is per- 
ceived. If the centre is added (Duncker) the phenomenon changes 
at once, different phenomena emerge, partly dependmg upon the 
velocity of the wh^ mouon, all of which have the common feature 
that the peripheral point describes a rotatory motion. If instead of 
adding the centre one adds a point on the same concentric circle as 
the first point, then, to judge from one of Rubin’s experiments per- 
formed with a somewhat different mouon pattern, one can see two 
such cycloidal moUons. If one increases the number of such points, 
one soon reaches the normal wheel effect, i.c., one sees all points 
rotating round an mvisible centre, and at the same ume a translatory 
motion. 

The Ego as a Field Object. A possible objecUon which may 
have occurred to the reader will lead us to a very important general- 
izauon. We have chosen as the simplest case that in which two 
objects arc in the field. But it is perfeedy possible to see also one 
point in mouon. Docs this not conflict with our theory? It would 
if we confined our consideration to the “surrounding field,” but 
such a rcstricuon would be inadequate; we have seen in various 
places that field processes cannot be treated exhausuvely without 
including the Ego. How the Ego fits into our theory will be dis- 
cussed in the next two chapters; at this point in our discussion we 
have to regard it as a field object in its own nght. Then mouon of 
one point is displacement of two objects with regard to each other, 
V12, the point and the Ego. In reality, therefore, we deal with three 
objects when we have two points in the field. Duncker, however, 
succeeded in excluding the influence of the Ego by working with 
such slow velociues and small excursions that ^ey were subliminal 
with regard to the Ego, or only just supraliminal. If they are sub- 
liminal, only the relative displacement of the two points becomes 
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effective; if they are shghtly supraliminal, a neiv effect appears. 
The Ego as a third object may be so strongly coupled to one of the 
two points that it takes part in its motion. Tins couphng is achieved 
by fixation. A fixated object docs not change its rclauon to the 
ocular system of the Ego, whether it is objectively moving or at 
rest. Therefore, in the experiments with the points, the subjects 
fixaung the objectively stationary pomt saw it in motion and ex' 
perienced at the same umc movement of their own eyes (Dunckcr, 
p. 201). If one of the two objects is a rectangle enclosing the other, 
a point, and if then the non-moving point is fixated, then “the im- 
pression of one’s self being at rest is lost; the space level becomes 
unstable, even vertigo may ensue, one feels one’s own body, rigidly 
connected with the point, glide along the (phenomenally more or 
less stationary) rectangle” (Duncker, p. 206). 

The Ego, therefore, behaves hke any other field object, a claim 
which can be confirmed by two common observauons: the moon 
seems to be floating through the drifting clouds, and we seem to 
move up a river when, standing on a bridge, we fixate one of its 
pillars at the edge of the water. The reason is the same in both 
cases, the enclosed object carries the motion, and the Ego in the sec- 
ond example takes part in its motion because through fixation 
it IS firmly coupled with it. 

Identity. Fusion of Processes. It is time to state an aspect of 
our theory which so far has been concealed. We explained the per- 
ception of motion as due to dislocation in the process pattern. If an 
object is seen in mouon, we assume that the process distribuuon 
which corresponds to its perception is displaced with regard to 
other process distribuuons. This implies that durmg the course of 
the perceived mouon the process distnbuuon corresponding to an 
object remains dynamically identical, even though it shifts within 
the field of other process distribuuons. Since we have so far treated 
unificauon and segregauon only in stationary fields, i.e., without re- 
gard to time, the identity in time of a process changing its place is 
a new problem, full of significant ramificaUons, as we shall see later. 
We can state this problem in this way: if a point of light moves 
across the retina, constandy new cones are being stimulated, con- 
tinually new processes therefore sent up into the centre. The cones 
arc separate structures spread out in a fine mosaic with variable den- 
sity across the retina; therefore a conunuously moving pomt of light 
gives rise to a discrete and finite number of nervous excitations, ac- 
cording to the number of cones it passes. Somewhere these suc- 
cessive ducrete excitauons must become one continuous process if 
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displacement of an object is to occur; i.c., the excitations started in 
the cones cannot remain separate from each other but must become 
fused. Since in our case they arc equal in quahty and in very close 
proxmiity these nervous processes will attract each other with great 
force so ^at their final fusion is deduable from our premises. 

We may, however, try to alter these conditions and see what effects 
such alterations will have on fusion of processes. The first factor to 
be changed is the distance between proc- 

• *. •. * esses. Let A and Z m Fig. 83 represent 

^ the two terminal cones stimulated by 
Fig. 83 a light point moving from left to right, 

and the dots between them, ii ij . . . , 
all the intermediate cones. Then the peripheral (retinal) events 
which eventually give rise to the process of perceived motion can 
be described in this way. First, for a very short time (ex)> A will 
be stimulated; then follows a very short interval without 

any stimulation; then stimulation of »i, followed by another dead 
interval, and so forth. According to our theory the exatation started 
at >1 fuses with that started in A, and so forth. Let us now stimulate 
first A for a certain amount of time Ca, then leave a dead interval 
pK-z, such that the sum of cxand pA-zis as long as the time it 
would take the hght point to pass with a moderate velocity from 
A to Z, and then stimulate point Z. Will the excitation at Z still 
fuse with that started at A-* This argument has led us from the 
perception of ordinary, to that of stroboscopic, motion. For in the 
simplest kmd of stroboscopic experiment we expose first an object 
at a place A and then, after an interval, another object at Z, and 
thus stimulate successively for short periods only two points, which 
arc much further apart than two adjoimng cones. 

Stroboscopic and Real Motion. Historically it is interesting that 
this theory of perceived motion was first developed for stroboscopic 
motion (Hartmann, Kohler 1923 a),® and a special investigation 
was carried out by Scholz to prove it in this field. The fusion be- 
tween the two successive processes must result from a force of at- 
traction between them. The reahty of this force was demonstrated 

* Van dcr Waals and Roclofs rqect this theory (1930); but I find that their own, 
apart &om usmg a much more conservative system of concepts, contams the same 
or at least a very similar idea, viz , that the localization of the second object changes 
contmually during the perception of motion That the relative phase of the two 
fusing exatauons (whether they are s&ll m the state of arousal, stauonary, or fallmg 
off) 1$ an important factor on which fusion depends, is not either a speafic char- 
actenstic of van der Waals* and Roelofs’ theory, but was specifically stated in Kohler's 
theoretical sketch. 
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by the fact that two stroboscopically exposed baes appear at a 
shorter distance from each other th^ two permanendy exposed 
ones, and that the amount of contraction of their distance reaches 
Its maximum when they are seen m optimal motion. 

The problem of stroboscopic monon consists, according to this 
theory, in establishing the conditions under which fusion between 
the two (or more) separate exatauons takes place, or when attrac- 
uon, though not strong enough to result in fusion, affects the at- 
tracted processes sufBciendy to displace them, with the phenomenal 
result that both or either arc seen to move over part of the way 
(Wertheimer’s dual and singular partial motion). Formulated m 
this way the problem of stroboscopic motion is no different from 
that of real motion, where, as we have seen, processes separately 
started must fuse also. But because in real motion the spaual dis- 
tance between the interacting processes is so small as to produce very 
strong forces of attraction so that other factors arc small compared 
to them and therefore hard to demonstrate, such other factors play 
a much more important role in stroboscopic motion, where, owing 
to the greater distance between the processes, the forces are much 
weaker. Of such other factors I mention the temporal determinants, 
i.e., the exposure times and intervals, the intensities (or, better, the 
gradients between figures and background), the distance between 
the exposed objects, ^eir size, and shape. We shall discuss most of 
them by and by. 

Meanwhile we return to the theory. That stroboscopic and “real” 
mouon arc essentially alike is a strong point in its favour. To 
explain the “induced” mouon of an object at rest 
through relative displacement with regard to another, 
mtroduces no new difficulty.^ But one addition must 
sull be made. Dunckcr has produced such induced 
motion also by exposing the induang object suc- 
cessively in two different positions, the induced one 
simultaneously m two equal posiuons (p. 224 f.; sec 
Fig. 84, where the two successive exposures are represented one 
below the other, while in reality they were so arranged that the two 
points coinaded). Under special condiuons an enclosing object in 
stroboscopic displacement may appear practically stauonary while 
the enclosed one, successively exposed in the same place, carries the 
entire mouon. In this case the fusion of two spaually distant excita- 
tions does not result in motion, while the fusion of two spaually 
I (hall omit the problem of the temporal umty of a contmuously exposed object, 


Fig. 84 
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identical ones docs. This, however, is no difificulty, since according 
to our most general principle motion depends upon relative dis- 
placement between two, or more, field ob)ects, without any limiu- 
tions how these field objects have become orgamzed. Duncker’s last- 
mentioned experiment serves as a demonstration that real and stro- 
boscopic motion are essentially ahke. 

Apparent Velocity. Brown's Experiments. Let us now become 
more concrete and investigate not motion per se, but motion in its 
concrete fulness. Mouon has direction and velocity, both in me- 
chanics and in experience. If we think of perception of real moUon, 
there seems at first to be no problem; one expects the apparent 
velocity to be equal to, or to be in simple dependence upon, the 
real velocity, within the psychologically possible hmits, i.e., be- 
tween the lower and the upper threshold. The brilhant investiga- 
tions of J. F. Brown have, however, demonstrated how erroneous 
such a view would be. We disregard for the moment the difficulty 
which arises from the quesuon which real velocity we should choose 
as our standard, the velocity of the object itself, the distant stimulus, 
or that of its retinal image, the proximal stimulus, poinung out at 
the moment merely that these two are m close correspondence only 
when the distant stimuh are at the same distance from the observer; 
for the reunal velocity correspondmg to one and the same distant 
velocity vanes mverscly with the distance. But quite apart from 
this problem Brown has shown that the apparent velocity of an 
object seen in mouon depends upon the field and the object itself, 
VIZ., Its size and orientation, and, as previously mentioned, on the 
direction of the mouon (1928, 1931). In his experiments two veloci- 
ues had to be matched. !^hind two diaphragm apertures figures 
were seen in motion, the moUon being produced by two rotaung 
drums over which rolls of white paper with figures upon them were 
stretched, so as to form endless bands. During each experiment the 
velocity of the standard band was kept constant while that of the 
variable was changed unul the observer judged the two velocities 
to be equal. The relauon of the two objecuve velocities which 
appeared equal was then a measure of the relaUon between objec- 
tive and subjective velocity. 

To give a concrete idea of the procedure I will describe one ex- 
periment in detail. Both standard and variable were at the same 
distance, the fields were homogeneous except for band and figures 
(dark room, the rotaUng band illuminated from behind) ; the dia- 
phragm aperture of the standard S was 15 X 5 sq. cm., that of the 
variable B 7.5 X 2.5 sq. cm.; the figures on S were circles of 1.6 cm. 
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diameter following each other at 4 cm. intervals, on B circles of .8 
cm. diameter, following each other at 2 cm. intervals. In short the 
dimensions of B were exactly half those of S. The velocity in S, 


Vs, was 10 and the average velocity on B, Vb (7 subjects), 

which appeared equal to V,, was 5.25^^^>-^^ — = 1.9, or approxi- 
scc. Vb 


mately = 2. This means: if in a homogeneous field one pattern is 
in all hnear dimensions twice as large as another, then the objects 
moving within this pattern will appear to have the same velocity 
if objectively their veloaty is (approximately) twice as great as 
in the smaller. From this we may infer that if the objective veloci- 
ties are equal, the objects in the smaller pattern will appear to 
move twice as fast as m the larger. This result was confirmed 
with various velocmes, with various size relations, and with a 
number of controls. The result of all these experiments could 
rightly be summarized by Brown in the following sentence: “If in 
a homogeneous field one transposes a moving field in all its hnear 
dimensions one must transpose the stimulus velocity by a hke 
amount in order that phenomenal identity of veloaty result. As the 
linear dimensions of one field are changed from one to ten, the 
V./Vb quouent tends to change from one to ten” (1931, p. 226). 

That the fields must be homogeneous for this result to be true, we 
understand easily from our theory. If the fields are inhomogeneous, 
the diaphragms covered with patterned papers, then the displace- 
ments in the two fields are no longer restricted to the frames of 
the apertures which differ m size, but refer also to those inhomo- 
geneities which are similar in the S and B patterns. Consequently 
the difference between these should be reduced, and this is the 
case as proved by Brown (that the inhomogeneity increases the 
apparent veloaty has already been mentioned; see p, 282). 

If only some of the dimensions arc changed, and the others kept 
constant, the corresponding change in velocity has to be smaller 
than when all are changed. This was proved for changes of 
length of aperture, bread^ of aperture, and size of objects in a 
number of different combinauons. I shall give only two examples: 
with figures constant, but aperture in S hnearly twice as large as 


in B, the quotient 


V, 

Vb 


was 1.38, whereas it is 2, if the figures are 


transposed too. If the diaphragms are equal and the figures of dif- 
ferent size, the larger ones have to be moved faster than the 
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smaller ones to appear equal. This means: under equal stimulus con- 
ditions large objects move (phenomenally) more slowly than small 
ones. 

If the fields arc exaedy alike except for amount of illumination, 
then the objects in the bnghter field must move objectively faster 
than those in the darker to appear at equal velocity. “Increase of 
phenomenal brightness decreases phenomenal speed” (1931, p. 223). 

Lasdy, hnes oriented in the direction of the motion are phenome- 
nally faster than lines at right angles to it.*^ 

'rile Deducibility of Brown’s Results from General Princi- 
ples. Vcloaty has thereby been proved to be a field-conditioned phe- 
nomenon. To deduce all of Brown’s 
results from general principles is at 
the moment impossible. A few hints 
may, however, be in place. The de- 
pendence of apparent velocity on the 
dimensions imght be deduable from 
the pnnaplc of displacement if it 
could be formulated more concretely, 
so as to make quantitative predic- 
Fig. 85 ' tions possible. At present we do not 

know how to quanufy displacement. 
A simple example will explam what I mean (see Fig. 85). A point 
moves with uniform veloaty between two terminal Imes, starting at 
the time U from the left line at O, reaching at the tune point a, 
and so forth, till it passes into the right line. Durmg the first time 
interval, the distance between the point and the left hne has 
changed from nothmg to Oa, during the next mterval, tx-ti, it 
changes from Oa to Ob and so forth, all increments during equal 
mtcrvals bemg cquaL But arc these equal increments of distance 
equally effective for the arousal of perceived motion, or will the 
increment be the more effective the smaller the pre-exisung distance 
is, perhaps in the form that not equal increments are equally 
effective but equal quotients of increment over pre-existing dis- 
tance, according to a logarithmic law? In that case, the farther the 
point had moved from O the less effective would a further dis- 
placement from O become, while simultaneously its displacement 
with regard to the right line would become increasingly more effec- 
tive, these two changes combimng in such a way that in the centre 
of the path the same objective displacement would have the least 
Confirmed mutatis mutandu by Oppenheimer. 
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effect on motion. It is unlikely that quantitatively this assumpuon 
is nght, but equally unhkely that absolutely equal increments should 
have equal effects. Brown himself reports that in threshold experi- 
ments motion appears first near the edges of the diaphragm aperture 
and only later in the centre (1931 b). Quahtatively such a considera- 
uon leads to the inference that smaller fields must have greater 
velociues than larger ones, but as long as our knowledge goes no 
further than at present, we can do no more than point at the pos- 
sibihty of such a relation being responsible for Brown’s law of 
transposiuon. Under these conditions it is also premature to specu- 
late whether the effect exercised on apparent velocity by the size 
of the moving object is altogether of the same kind as that of the 
size of the aperture, or whether size or bulk would lend to the 
moving object an incrua which by itself would make the bigger 
object move more slowly. The fact that lines oriented in the direc- 
tion of the mouon move faster than those at right angles to it 
suggests at least the possibihty of such more strictly “dynamic” 
interpretation, which gams added weight from the fact that in 
stroboscopic experiments DeSilva found wider lines to move defi- 
nitely more slowly than thinner ones, and that the motion of the 
latter was smoother under conditions where mere size and distance 
relationship seem to have played no role. 

The brightness effect, lastly, becomes inteUigible, if we interpret 
brightness as figure-ground gradient, and thereby as stronger articu- 
lation of the figure, in accordance with Brown’s apparatus and the 
description he gives of the effect of a strong darkening of the field, 
where the figure contours became blurred (1931, p. 223). We might 
then conclude that the more pronounced its figure character, the 
smaller the mouhty of an object. 

These suggestions, all in need and capable of experimental veri- 
fication, must sufiice. They reveal at least the great theoretical pos- 
sibilmes of Brown’s results. 

Brown’s Results and Korte’s Laws. We shall now derive some 
other consequences from them, viz., with regard to stroboscopic 
mouon. Stroboscopic motion has phenomenally a veloaty just as 
any phenomenal mouon, although there is no physical velocity cor- 
responding to it, since physically there is no motion. But we can 
define the objective stroboscopic velocity by the following considcra- 
uon. In stroboscopic presentation a point appears at A at the mo- 
ment ti for a certain time (^1), and after an interval p another point 
at B at the moment #3. We can then say that the objecuve strobo- 
scopic velocity is the velocity which the point would have if it 
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actually travelled from A to B between the moments #1 and t,. 
Designating objective stroboscopic velocity by V', we therefore define 

<2— = + F = Finally, desig- 

nating the distance AB by s, and ei + p by t, we have V 

Let us now suppose that we have succeeded in producing good 
stroboscopic motion of a line across a certam distance s We then 
increase the intensity of the two successively exposed hnes. Then, 
on the basis of Brown’s results, we can predict what will happen. 
Since phenomenal motion is slower in a brighter field than in a 
darker, the two brighter hnes will appear to move more slowly, and 
in order to make them move as fast as the darker lines we have to 
increase their objecuve stroboscopic velocity V. This can be done 
by either incrcasmg the numerator s, or decreasing the denommator 

t of the quotient ~ by which V is defined. In reality, stroboscopic 

motion, provided s is not small, is very sensitive to changes of dis- 
tance, time, and intensity; it responds to such changes by more than 
mere changes of velocity. If t becomes too great or too small, no 
stroboscopic mouon is seen; in the first case the two objects appear 
as two in succession, in the second as two in simultaneity. Between 
these two stages of succession and simultaneity hes the stage of 
optimal mouon, surrounded on either side by intermediate stages 
(Wertheimer, 1912), the details of which we omit, except that here 
differences in velocity become apparent We can now formulate 
our deducuon for the case of altered intensity in this way if we 
increase the intensity of a pair of hnes exposed in such a way that 
the stage of optimal motion is produced, then the phenomenon will 
be changed towards the stage of succession, and it can be re-estab- 
lished either by increasing the distance between the two objects or 
by decreasing the time elapsmg between the moments the first and 
the second are exposed. That this is actually true was demonstrated 
twenty years ago by Korte, whose two first laws say just this. 

Korte’s third law deals with the relation between distance and 
temporal distribution of the two objects. Confining ourselves to the 
relation between s and t, we see that if again we start from the 
condiuon of optimal mouon and increase s, we thereby, by defini- 

isprobably thu u not quite correct, si. 
exposed at B, ei, is also of miluence. But a 
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tion, increase the stroboscopic velocity V = If perceived velocity 

were a linear function of stroboscopic velocity, we should have to 
increase t in the same proportion as s in order to maintain the same 
apparent velocity; in short, a change of s demands a proportional 
change of t, if stroboscopic and phenomenal velociucs stand in the 
simple relation mdicated. Korte’s third law simply states that an 
increase in r or r can be compensated by an increase in t or s, with- 
out regard to the quanutative relationship. This law has puzzled 
psychologists more than the others, and I must admit that when 
Kortc and I discovered it, I was surprised myself; at the ume of 
Korte’s work one was still inchned to think as follows: if one 
separates the two successively exposed objects more and more, either 
spatially or temporally, one makes their umfication more and more 
difficulL Therefore increase of distance should be compensated by 
decrease of time interval, and vice versa. 

The facts helying this deduction disproved that whole way of 
thinking and for that reason, if for no other, I still think that the 
discovery of the Korte laws was valuable. Not till I read Brown’s 
papers did I see the connection presented in the text What is sur- 
prismg in this Korte law is not the fact that s and t vary directly 
with each other, but a fact already contained m Korte’s tables but 
unnoticed by him (and me) which became apparent in experiments 
performed under very different conditions by Cermak and myself, 
VIZ., that the direct function between s and t is not one of propor- 
uonahty, but that t increases more slowly than s. ’The following 
table taken from Korte contams the /-values for optimal motion at 
three different distances, in = i/iooo sec. 


TABLE 10 
(from Korte, p. 264) 


distance in cm. 

/ for optimal motion in <r 

2 

183 

3 

219 

6 

256 
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One secs: when the distance is trebled, t is only lengthened in 
the proportion of 14:1. Or if we calculate the stroboscopic veloa- 
Ucs at 2 and 6 cm. distance, P, and Vt, we find their rclauon 
_ 6 _ 

^=—^^—=2.1, whereas-^ = 3. If instead we choose the values 

for 3 and 6 cm, we obtain i-7> aod — = 2; in both cases the 

ratio of vclociucs is smaller than that of the distances. With these 
values we compare a value from Brown quoted above (p. 289), the 
V» 

relation of the real vclocincs where field S was linearly twice 

as large as B (in length and width), and the figures identical. Here 
Fa 

to a relation of hncar field dimensions p- = 2 there corresponds a 
Va 

quotient 1.38. Just as in Korte’s experiments the quodent of 

the stroboscopic velocities is smaller than that of the distances, so in 
Brown’s the quotient of the real vdocides is smaller than the quo- 
tient of the field dimensions.^* 

We formulated Brown’s result by saying that the apparent velocity 
is the smaller, the greater the field, and we can apply this same 
formulauon to Korte’s idenucal result: increase of the distance 
through which a stroboscopically moved object passes decreases its 
phenomenal velocity. When, therefore, we change a constellauon 
which yields optimal stroboscopic motion by increasing s, we pro- 
duce two opposite effects. On the one hand, on purely kinematic 
grounds, we increase the stroboscopic velocity V, on the other hand 
we reduce the effect of V on the perceived velocity, because larger 
fields have slower apparent velocity. Ordinarily the second effect 
IS not so strong as the first, and therefore, in order to compensate 
for an increase of s, we have to increase t also, though to a lower 
degree. Only in those cases where Brown’s compensauon law holds 
will the two effects cancel. 

IS The figures are not itnctly comparable, because the difference between the two 
constellabons is greater for Brown than for Korte, smee Brown changed not only 
the length of the field and thereby the distance traversed by the moving object, as 
Korte did, but also the width of the field That the width of the field has an influence 
by Itself was proved by Brown. Unfortunately for our companson he reports no ex- 
periment in which the length of the field was the only difference between S and B. 
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If all linear dimensions in two fields are f and n£ respectively, 
then equivalent stroboscopic veloaties and V, must ^ m the 

relation = n. Therefore, if wc call ti and t2 the respective 


j fields, — ^ — n,t2 = ta. In this c 


case only, the third Korte law cannot hold any more, not because 
this case is an exception, but because it is the hmiting case in 
which two effects exaedy cancel each other. This deducuon is fully 
confirmed by Brown, who finds that when all hnear dimensions of 
a field are changed in the same proportion the stroboscopic velocity 
must be changed in the same proportion, i.e., t must remam con- 
stant although s changes.^* 

The Korte laws were purely empirical gencrahzations when they 
were discovered and they retained that rank till Brown pubhshed 
his results. They were confirmed by some authors under some con- 
ditions, whereas other authors, working under other condiuons, 
failed to verify them. Moreover, Cermak and I had added a new 
law, the zone law, which restricted the validity of the Korte laws 
in a certain manner. This law says that when t (and s) are made 
increasingly smaller the range (zone) of s-t combinations which 
produces optimal motion becomes increasingly larger, so that within 
this range the Korte laws no longer hold. The zone law is un- 
doubtedly true, but I do not believe any more that it necessarily 
restricts the vahdity of the Korte laws. Cermak’s and my test was 
optimal motion vs, disintegration, but we did not observe the ap- 
parent velocities. If they are taken into consideration, then the Korte 
laws will probably hold also within the “zones.” I also believe that 
the same consideration would reconcile the conflicting results of 
different invesugators. 

Even as pure empirical generalizations the Korte laws had their 
value. Apart from the contribution they made to the theory of 
stroboscopic motion (see above, p. 293), they were used by Cermak 
and me to prove the dynamic similarity of perceived stroboscopic 
and real motion, by arguments and experiments to be omitted here. 

It u only fair to mention that my deduction did not precede Brown’i result, but 
was caused by iL Brown himself has not seen the connection between his findings 
and Korte's laws as mdieated m the text I may add that several details remam as yet 
unexplamed, for mstanee, the different effect which a change of either of the two 
components of t, viz., e, and pi, exerts on stroboscopic motion. 
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and to recognize the connecuon between mouon and (flicker-) 
fusion phenomena which has been direcdy confirmed by Brown 
(1931b), and m a somewhat different context by Metzger (1926). 
The connecuon now established between them and Brown’s laws 
lifts them above the rank of mere empirical generahzations and 
proves that they are the expression of essenual facts of perceptual 
orgamzauon. In themselves they are no real laws, and should more 
properly be named the Korte rules, but they follow from funda- 
mental laws which are not yet totally recognized. The logical con- 
sistency between the results of Korte, Cermak and myself, and 
Brown, obtained at widely different times with widely different 
methods, is indeed a strong argument in favour of the significance 
of these results and deducuons. 

Motion and Time. Brown’s ingenuity of theoreucal deduction 
and expenmentauon has carried our knowledge of the motion pro- 
cesses still a step further. We have discussed phenomenal velocity 
and phenomenal distance, but not phenomenal ume. And yet the 
very definiuon of velocity is impossible without ume. In kinemaucs 

Telocity is defined which for uniform veloaty is eqmvalent 

to ^ Is It possible to transfer this defimuon to behavioural, or 

experienced, veloaty, defimng where the small letters mean 

phenomenal velocity, distance, and ume? Brown not only intro- 
duces this hypothesis but proves it by beautiful experiments (1931 a). 
The implicauons of this assumpuon are indeed astounding. Sup- 
posing we have two equal fields diffcrendy illuminated. Then we 
know that the apparent veloaty in the brighter one, I'b, is slower 
than that in the darker one, v^, if the objecuve velociues are equal. 
Brightness difierences, at least such as employed by Brown, 
do not influence the apparent sizes. We can therefore write 

Vd > Vb, — \ > — I . Since the two numerators in this inequa- 

^Jd ^Jb 

tion are equal, the denominators cannot be equal also, but must 
be smaller than ft, and smee objecuvely Td = Tb, ume must flow 
faster in the darker than m the brighter field. This conclusion is as 
inevitable as it is surprismg. That it makes the expenence of time 
a new field-conditioned property is not so astomshing in itself; the 
striking fact is that experienced time should be influenced by field 
factors which apparently have nothmg to do with time. Brown was 
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not satisfied with the logic of his argument but subjected it to an 
experimental test. In these experiments the observers had to compare 
the duration of a seen motion with that of a time interval marked 


by two, visual or acoustic, signals. This latter interval was kept con- 
stant, and the speed of the observed motion was changed until its 
duration seemed equal to it. If the apparent durauons of two mo- 
tion constellations are both equal to the standard duration, then 
their apparent velocities must be equal too But we know from pre- 
vious experiments that the real velocity in a brighter field must be 
greater than in a darker for these velociues to appear equal. In 


one particular constellation the relation was found to be 1.23. 


5b 


Tj, , c c 


Td 

If therefore we know either Td or Tb, we can predict the other. 
To appear of equal durauon with the interval marked by the sig- 
nals the duration of the motion in the brighter field (Tb) had to be 
1^5 sec. (average of five subjects). From our last equation we de- 
duce Td = 1 Tb = 1.23 X 1.45 sec. = 1 78 sec. The average meas- 
ured value of five subjects for Tb was 1.78 sec., a perfect confirma- 
uon of the prediction. 

By the same method Brown has tested his umc hypothesis for 
various other constellations, complete and partial transpositions of 
the field dimensions, and more and less homogeneous fields. Always 
the results confirmed the predicuon, even when the determinauon 


quotient, on which the prediction was based, was made 


by other observers than those who confirmed the prediction by 
comparing two durations.^® There can be no doubt that the experi- 
ments are sufficient to prove the general assumption, so that we can 
consider it as vahd also in those cases for which it has not been 
proved by special experiments. If we include all constellations for 
which the phenomenal velocities were investigated, we can say: 
time Hows faster in smaller, darker, and nearer fields, and the more 
vertical, the less horizontal, the motion is; furthermore the law of 
complete transposition of velocities was paralleled by complete 
transposition of durations. 
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These deductions and experiments of Brown’s open up a wide 
field of research and speculation. The problem of the physiological 
correlate of our experience of time has recently been discussed by 
Boring (1933)) who is fully aware of its difficulties and of the fact 
that this physiological correlate must be a process or an aspect of 
a process. Kohler’s argument with regard to motion (and locahza- 
tion; see p. 281) finds its appheation equally in the field of ume. In 
Chapter X certain hypotheses will be developed which are related 
to this problem. Here we only point out that if perceived time cor- 
responds to a process or an aspect of a process, then the nature of 
the processes occurring in a field, and not only the other character- 
istics of the field, will determine the durauon of events within it. 
This complication has not yet been mvcstigatcd, although Brown 
menuons the fact, also confirmed m his experunents, that “filled” 
tune IS phenomenally longer than “unfilled” time. Future research 
may discover fundamental mterdependenaes between phenomenal 
space and tune, an interdependence which has been demonstrated 
in similar experiments by Benussi (1913, pp. 285 f.) and Gelb 
(1914) and more thoroughly mvesugated by Helson and King, in- 
vesugauons which must be omitted here. 

Selection of Fusion. We now turn to a last aspect of the problem 
of perceived motion, taking up a question formulated on page 287. 
Our explanation of motion, real as well as stroboscopic, contained 
as a part-hypothesis the fusion of peripherally separate processes. 
We now mvestigate factors which determine this fusion different 
from those so far discussed. If in stroboscopic mouon only two 
objects are exposed, fusion, if it takes place at all, can occur only 
between the orgamzed processes which correspond to these two 
objeas. But if each of the two successive exposures contains more 
than one object, then indeed the quesuon arises which object of the 
first exposure will fuse with which of the second exposure, 1 e., what 
kind of motion will be pcrcaved. The same principle applies to real 
motion. If only one object moves through the field, then again 
there is no problem: the processes aroused in the reuna by succes- 
sive stimulauons of ever-different cone-aggregates will fuse with 
each other. But if two equal objects move through the field in dif- 
ferent direcuons so that they pass sunultaneously through the same 
point, then the problem of selection arises again. Three invesnga- 
uons have dealt with this problem, the first two, by Ternus and von 
Schiller, with stroboscopic, the last, by Metzger (1934), with real 
motion. 
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Ternus’s Experiments. To introduce Tcrnus’s problem we com- 
pare two simple stroboscopic experiments. In both of them each 
exposure consists of two pomts such that one of them, a, appears 
at the same place, m both exposures, while the other has different 
places, b and c. The first exposure, therefore, is in both cases a b, in 
the second ac. The only difference between the two exposures hes 
in the arrangement of the three dots, as illustrated in Fig. 86 A and 

A B 

bi °ca 


B, where • signified the first, o the second exposure, therefore o 
the fact that a point is exposed twice in the same posiuon. In A 
one sees point a at rest, and the other point moving from posiuon b 
to position c. In B, on the other hand, no pomt is seen at rest, but 
two pomts in mouon, one moving from b to a, the other from a to c. 
Thus m the first case fusion takes place between two excitaoons 
which occur at the same place (a), and between two others which 
occur at different places, while m B processes which occur at the 
same place (a) do not fuse, instead of which fuses with C2, and a^ 
with bi. Therefore fusion must depend upon other factors than 
mere spaual proximity (spatial idenuty bung considered as the 
case of the greatest possible proximity). What are these other 
factors? “Phenomenal idcnUty is primarily determined by gestalt- 
identity, by gestalt-homology of parts, i.c., by whole characters and 
not by piecewise relauonships” (Ternus, p. loi). Let us explain the 
meaning of this proposiuon by reference to our two experiments. 
In the first. A, a appears as a rule as the fulcrum of a pendulum; 
therefore ai and Uz are gestalt-homologous, and similarly b and c 
are homologous, because they are the termmal points of ^e pendu- 
lum’s arm. In B, on the other hand, Oi is the right point of a pair, 
the left point, «i and 0s arc therefore not homologous, but 0i is 
homologous with Ci and 0s with bi. When 02 arises in the first 
experiment, it selects the process 0,, occurrmg at the same place, for 
fusion, but when 0s arises in the second experiment, it docs not 
select the “syntopic” process 0i, but the homologous process bi. 
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Homology of parts, which may also be quahtative instead of spa- 
tial homology, does not, however, exhaust the meaning of Ternus’s 
generahzauon. Other factors of organization enter. From the great 
variety of cases studied by Ternus, I shall report only one more, 
illustrated by Fig. 87 A and B. In Fig. 
? o 87 A fusion occurs against identical loca- 

^ fi tion of points d ef. while in B these iden- 
^ deal points fuse, and Ci with g., bi with 
^ hi, and Hi with ti. In A one sees a curved 

^ IP 0 m gt moving as a whole and in its own 

4 «* B a curve to the right, m B a stationary hori- 
' * zontal arm (d,e,f) and an oblique arm 

Fig. 87 which jumps from one position to the 

other. As far as homology of pomts is 
concerned, the two patterns arc pracucally equivalent; in the first 
exposure the left termmal point is a, in the second d, and so forth. 
But in other respects the two patterns are different. Whereas the 
SIX simultaneously visible points arc uniformly integrated in A, they 
have two unique points in B, viz., d and f, where the figure is 
clearly articulated and can therefore break m two. At the same tune, 
and because of these charactcnsdcs, the six dots in A can move 
from their first to their second position without a change in the 
shape of the whole curve, whereas the broken hnes m B can do so 
only by temporary distortions. Therefore unitary motion with selec- 
uon against spaual idenuty occurs m A and not in B, where the 
whole figure splits up into two parts. 

Von Schiller’s Experiments. Von Schiller experimented on the 
problem of selection without the disuncuon of spaually identical 
and different exposures. He starts from the fact 
that many stimulus constcllauons are highly a, ^ 

ambiguous with regard to the ensmng mouon. 

Thus Fig. 88 leads equally well to a clockwise ^ © Oj 

as to a counter-clockwise rotauon of the two ^ ^ 


vertical pomts. Such ambiguity has led several 

authors up to the present to conclude that visual ' 

motion, l^ng at bottom arbitrary and unpre- Fig* 88 

dictable, is an affair of mental sets or attitudes, 

the stimulus pattern bemg of secondary importance. Von Schiller, 

by usmg potentially ambiguous patterns, ^sproves such a view, 

demonstrating that factors of orgamzatton deternune the selection. 

Startmg from a pattern like that of Fig. 88 he introduced all sorts 
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of modificarions by which he varied the distance, the quahty and 
the shape of the exposed figures, and the pattern of the whole 
arrangement. He found the same laws operative for selection of 
stroboscopic motion that Wertheimer discovered for the organiza- 
tion of stationary forms. Thus he demonstrated the factors of 
proximity and equality, and showed at the same time that difier- 
ence in brightness is more effective than difference in colour, a 
result which adds new weight to our finding that brightness differ- 
ences have a stronger organizing power than mere colour differ- 
ences. The factor of equality has, in these experiments, a very speaal 
aspect. Supposing in Fig. 88 the dots and to be dark blue, bi 
and Ci light red. Then, if the motion follows the factor 
of equahty, the blue point remains blue and the red red / n. 
during the motion, whereas if stroboscopic motion were 
to occur in the counter-clockwise direction, the blue point \ / 

would become red, the red one blue. This would involve 
a change of the total figure, and figures resist such pjg_ 
changes. Therefore equality may produce a motion con- 
trary to the factor of proximity, and this motion will be the stronger, 
the greater the number of aspects of equahty (colour, brightness, 
size, and shape) that are employed. In extreme cases the direction 
may follow equality even when the fines of the cross intersect each 
other at an angle of 15°, so that the motion takes place through an 
angle of 75“, the enormous superiority of the smaller angle being 
over-compensated by the equality factors. This resistance against 
change, together with the factor of the shortest path, results under 
proper conditions in tri-dimensional motion. If one exposes alter- 
nately the two forms of Fig. 89, then the monon most frequently 
perceived is that of a rotation round the horizontal axis of sym- 
metry through the thud dimension, less frequently a motion in the 
plane of the figure round a vertical axis, and quite rarely a down- 
up-down motton with distortion of the forms during the motion 
(Steimg, von Schiller). A last general law relates to the ensuing 
path; the tendency to make the total path (of all moving parts) as 
simple and well shaped as possible could be demonstrated in cases 
where this factor conflicted with equality factors. 

Meizger’s Experiments. Metzger’s beautiful systematic investiga- 
tion, to which we cannot do full justice in this short summary, 
exammes the case of two or more moving objects passmg simul- 
taneously through the same point. In the vast majority of his ex- 
periments the moving objects were vertical shadows which moved 
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horizontally back and forth through a certain distance, produced by 
vertical rods planted m a rotaung disk. By varying the angle be- 
tween the rods and their distance from the centre of the disk he 
varied the phase and veloaties of the moving shadows. The pro- 
blem can best be stated with the help of Fig. 90, in which the absassa 
IS to represent spatial distance, the ordinate, read downwards, to 
represent time. TTiis figure then represents two points, the one mov- 
ing from left to right with umform velocity, the other from right 
to left with the same velocity, both meeting in the middle of their 
track 0. When the two points pass through o, only one retinal point 
(in each eye) is stimulated; before and afterwards two points are. 

It is therefore not a matter of course that the 
observer should perceive rectilinear moUon of 
two points When we look at this figure as a 
spaual pattern, we shall indeed at first sight see 
two lines crossing each other; a and b, c and d, 
Fig. 90 will belong together. It is not impossible, how- 
ever, to see two right angles touching each other 
in their vertices, so that a belongs with d, and b with c (the other 
combination, a c, b d, can be disregarded, since it can have 
no parallel in motion where only successive parts of the track can 
form part of one whole track). What is true of our simultaneous 
perception of this spatial pattern is equally possible for the pcr- 
cepuon of mouon: the reunal geometry contains no factor which 
excludes that ad v& one track and cb the other. But in motion 
there are still more possibihties. Since at o only one point is stimu- 
lated, this pattern of sumulation would also be compatible with both 
or either of the two points disappearing at o and two new pomts 
emerging from it. Are there any laws which determine what will 
really happen.? 

The mam results of Metzger’s experiment can be formulated in 
this way: if one represents the motion produced by diagrams of 
the kind of Fig. 90, then the spatial pattern which emerges or 
dominates when we look at the figure is as a rule the same as the 
motion pattern which emerges or dominates when we look at the 
movmg shadows. And this means: the laws of successive organiza- 
uon, the laws which determine the selection of fusing objects, are 
the same laws that govern the organization of spatial patterns. 
Metzger states these correspondences explicitly. We shall only men- 
tion that to the factor of gtxxl conunuation in purely spaual organ- 
izauon there corresponds the factor of the smooth curve of mo- 
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tion and of continuous veloaty m spauo-temporal organization. 

It is clear that condiuons may be such that different factors favour 
different integrauons. The greater the conflict between these objec- 
tive factors, the greater the ambiguity, and the greater therefore the 
influence of subjecuve factors like set and attitude. This result, com- 
mon to the investigations of Ternus, von Schiller, and Metzger, 
shows how completely false is a view that regards subjecuve 
factors as primary in the arousal of processes of motion (see p. 300). 
One argument of Metzger’s stnkmgly demonstrates the absurdity of 
such a view. The number of possible tracks of motion increases 
uemendously with the number of objects and the number of periods 
of rotauon. Thus ten rods on his disk give in one half-revolution as 
a minimum 3,628,800 possibihties and as a maximum 35,184,372,- 
088,832, according to the arrangement of the rods on the disk. 
For one whole revoluuon the maximum is of the order of magni- 
tude of u X Io“^ Metzger’s subjects observed occasionally groups 
of more than ten members during a great number of revolutions, 
and yet could reahze at the utmost only a handful of different tracks. 

Space and the Sense Modalities. After we have learned from the 
last mvesugauon the great power of Wertheimer’s laws of organ- 
izauon, we derive a new insight into the nature of perceived space 
from an mvesugauon by Galli. In stroboscopic motion one process 
fuses with another process, and that even when the two processes 
are different in respect of colour, size, and shape. But in all ex- 
periments so far reported the different objects stroboscopically pre- 
sented belonged to the same sense modality, they were all visual 
objects (that they may both be acousuc or tactual has been previously 
menuoned). But what will happen if two objects successively pre- 
sented belong to different sense modaliues, if, e.g., a hght and sound, 
or a light and contact, arc combined? If visual, tactud, and acousuc 
space were three different spaces, related to each other merely by 
experience, such presentauon should lead to no impression of mo- 
uon, since according to our theory this impression imphcs that one 
and the same psychophysical process travels through (one and the 
same) space. If, therefore, stroboscopic mouon can be produced by 
impressions of different sense modalities, we must, in accordance 
with our theory, conclude that perceptual space is one and that it can 
be filled with objeas of different sense modaliues. The experiment 
has clearly deaded in favour of the second alternauve, could 
produce stroboscopic moUon by combimng two or three stimuli 
belonging to the modahties of sight, hearmg and touch. The sub- 
jects experienced again and again the mouon of one moving object 
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which “affected them” in different ways. These experiments throw 
a new light on the dynamics of motion and on the structure of per- 
ceptual space. 

CONCLUSIONS AS TO THE NATURE OF BEHAVIOURAL TEHNGS 
Before we close this chapter we shall evaluate its results for the 
problem of thingness. All through our discussion of the perceptual 
field the distmcuon of things and framework has proved to be 
essenual. In Chapter III we established three main characterisucs 
of thmgs, viz., shaped boundedness, dynamic properties, and con- 
stancy. The first of these has been treated su£5aendy in the fourth 
chapter, so that we need not amplify this point. This chapter has, 
however, brought together a great deal of knowledge about the 
two other characterisucs. As a matter of fact these two are closely 
connected with each other and will be treated in conjunction. From 
the point of view of these aspects one is tempted to hazard the 
following broad gcncrahzauon of the bulk of our previous discus- 
sion: the response to a change of sumulauon will be such that things 
retain theu- propeities as much as possible. In the field of motion 
we found the principle operauve; such fusions of processes and 
such paths were preferred as kept the things as intact as condiuons 
permitted. One aspect of this is Ac stabihty of things while we move 
our eyes, for in this case Ac shape of the retinal images is constantly 
changed, and yet Ac things do not change Aeir shape. The same 
effects are demonstrated by constancy of shape and size. Turn an 
object and Acreby change its retinal image, the shape of Ae per- 
ceived thing will remam relauvely unaltered, Ae change of Ae 
rcunal image resulting in change of orientauon. The application to 
size and Astance is simple. And even brightness and colour con- 
stancy fall under the same general rule, change of objecuve illumina- 
tion produces primarily a change in perceived illuminauon (or 
brightness) but not m the colour properties of the perceived things. 

instancy of shape and size is coupled wiA moulity eiAer of Ae 
things or Ae observer. The fact that Aings can move phenomenally, 
and that Ae Ego of Ac observer is in this respect a tlung, makes it 
possible that Aey retain Aeir shape when Aeir retinal images 
change. Conversely, moUon is only possible because m Ae change 
of retmal patterns constant perceptual things arc produced. BoA 
proposiuons are Afferent aspects of one and Ae same fact of organ- 
izauon. A thing is a paiticularly well integrated part of Ac total 
field. The stronger its mtegranon, Ac stronger the forces which 
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hold it together, the more constant will it be in changes of stimula- 
tion, a conclusion which seems well supported by facts.^® 

Constancy as used in the preceding argument has not quite the 
same meamng as in our discussion of the different “constancies.” 
Then we referred to appearances of the same thing at different mo- 
ments of time which could be separated by arbitrarily long intervals. 
Now we mean chiefly those cases in which during a conunuous 
change of stimulation the things maintain their properties. Never- 
theless the two asperts must be related, although this relauon is as 
yet by no means clear; moreover it involves memory, which we have 
so far excluded from our discussion. In later chapters the problem 
of thmgs persisting through time will therefore be taken up again. 

As things, phenomenal objects have definite properties. Apart 
from their resistance to distoroon we have encountered their im- 
penetrabihty (p. 275), and their inertia, according to which bigger 
objects move more slowly than smaller ones (p. 291). This corre- 
spondence between phenomenal and real things is, according to our 
theory, not primarily a matter of experience — although we do not 
deny that experience may influence tlung properties— but the direct 
result of orgamzation. Psychophysically, the process distributions 
which correspond to perceived things must in several respects be 
similar to physical things, and therrfore we must, on the basis of 
isomorphism, conclude that behavioural things have autochthonously 
characterisucs similar to real things. Here, as in so many other fields, 
a purely empiristic theory is bound to run in a vicious circle. Our 
theory avoids not only this but at the same time a Kantian aprior- 
ism. 

SUMMARY 

In these last chapters we have tried to fill in the frame provided 
by our final answer to the quesuon: Why do things look as they do? 
We have studied orgamzation m a great vanety of aspects and 
have reached a consistent, though surely as yet very incomplete, 
theory of perception. At the same time we have tned to give a pic- 
ture of what we mean by orgamzation, an insight into the aims and 
method of our theoretical approach. In this respect these chapters 
should serve as an introducuon to the followmg ones in which 
the scope of our investigation will be broadened. But in the wider 
scope of our future <investigaaons we shall be guided by the same 
methodological pnnaples and shall find the great power of the 
laws of organization which we established in our discussion. 

Compare, for instance, one of Bcyrl’s roults reported m Chapter III, pp. 93 f 
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THE results of BEHAVIOUR 

Psychology is concerned with behaviour, and behaviour is, of all 
natural events, one of the most interesting. Let us compare the 
earth as it was before life appeared on it with what it is now, to 
give substance to this claim of ours. Then we would have to com- 
pare a “pure” landscape such as we may now find in polar regions 
or on the top of the highest moimtains with our big cities, our 
villages, our harbours, and our tilled fields. As a purely geographical 
event the change is stupendous. Ore has been dug out of the 
bowels of the ea^, has bran purified, made into iron and steel, and 
these are now girding the globe in railway tracks, supportmg the 
huge buildmgs of our ciues, racing over oceans, and workmg for 
us day and mght in our various machines. Similarly the coal de- 
posits have been opened up and millions and tnilhons of tons of 
coal arc bang consumed to make our engines go and to protect 
us against the harshness of our climate. Rivers have been deflected, 
valleys have been flooded, the rank growth of vegetation has been 
forc^ to give way to a regular alternation of crops of a few plants 
necessary for the support of men. Cmcs have sprung up, each of 
them being a system of such a complex structure and of such order 
as never existed before man appeared and had time to develop bs 
civilization. And the strangest thmgs happen in these aties: thae 
are buildings, filled every mght with crowds of people who watch 
in semi-darkness a wbte screen and hsten to sounds produced by 
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an intricate machinery, there are other buildings in which men 
flock to stare at pieces of canvas covered with paints, and still other 
ones where men sit quietly turning over the leaves of curious ob- 
jects called books, books which need other men and big machines 
to be produced. And then there arc funny strips of paper called 
money, which pass from person to person, arc kept in great numbers 
in other kinds of buildings called banks, and which govern the 
behaviour of the buzzing millions and milbons of men. 1 could 
go on indefimtely describing mere geographical differences between 
the world devoid of life and the world as it is today; and all these 
momentous changes are due to behaviour. 

No wonder, then, that we, the behaving agents, are interested in 
tbs our own behaviour, our interest in behaviour being itself be- 
haviour. But great as this interest is, and essentia] as I deem it for 
the future of our civilization, histoncaJly it appears Jate, and is sec- 
ondary. The particular behaviour which is “interest in behaviour” is 
necessarily posterior to behaviour which is “interest in the world.” 
At first we arc concerned with getting food and shelter and warmth, 
only then with ourselves, as the providers of these necessmes, and 
our activities in this labour. 

THE PROBLEM OF BEHAVIOUR 

I shall not develop tbs bstorical theme. Rather, 1 shall begin with 
the problem as it faces us today. We see what behaviour has done 
and we want to explain it; for by now we have developed a par- 
ticular type of behaviour, called sacnce, wbch turns back on itself 
and tries in tbs enterprise to follow the methods which it has de- 
veloped in other fields. 

Cw Its Solution Proceed Unconcerned with Its Orderly and 
Meaningful Results? But if we want to explain behaviour, be- 
haviour wbch has been such a powerful agent in the world, can we 
ever hope to succeed if, right at the outset, wc forget what behaviour 
has accomphshed? That is to say, must wc not, in order to explam 
behaviour, first gam some knowledge about those umversal aspects 
of behaviour which have been responsible for its success ? Will it do 
to introduce explanatory principles mdifferent to the results of be- 
haviour, principles which would explain as well, or better, utter 
chaos, when m reality we have avilization, chaouc as tbs civiliza- 
Uon may appear at the moment if measured m terms of civihzauon? 
Can we use principles which by themselves would make the prob- 
ability of any kind of civiUzation, nay, of any survival of men and 
animals, infimtely small, calhng the fact that this improbabihty 



ACTION 


308 

has come to be realized by the name of chance? Or would not such 
an explanation be ulumately the abandonment of any explanauon? 
Provided we knew what happened in every nerve, every muscle, 
every separate part of our organism durmg our behaviour acts, 
would that explain our railway systems, our htcratur^ art and 
music, and our saence? These processes would be exactly the same 
if a man transported a stone from a place A to a place B whether 
this was a mere transportation or a part m the great activity of 
building a pyranud or a Gothic cathedral. Man’s behaviour, how- 
ever, has b^n very defimtely of the type of building rather than 
of mere transporting. Can, then, any attempt at an explanation of 
behaviour hope to succeed which excludes this fact from its funda- 
mental pnnaples? Otherwise expressed, in terms introduced in our 
first chapter, can a science of behaviour even begin without the cate- 
gories of order and meaning? 

Mechanism Leads to Vitalism. Any attempt to proceed in such a 
way will find, sooner or later, that it can never accomplish its task— 
that behaviour as the agency that created civilization, behaviour even 
that preserves the individual for a definite span of time in the ever- 
changing environment, remains the same X in the equation that we 
start^ with. And therefore any such attempt has always led to a 
dead wall. The human mind, unwilling to be stopped by such an 
obstacle, has built itself ladders to climb across it; i.e , it has intro- 
duced a new principle, totally alien to and different from the prin- 
ciples which kept it from its goal. The dualisms, or pluralisms, 
which we introduced in the first chapter, have been the necessary 
results of all such attempts. Since mechanistic theories, to call them 
by the name which they gave themselves, always failed to explain 
why behaviour is orderly rather than chaotic, these theories were 
supplemented by vttdtsm, which attributed order and meaning to a 
new agent, inherently endowed with order and meaning and ca- 
pable of imposing them on mechanistic nature. At the very begin- 
mng we refused to accept such a solution, and later on we showed 
how order and meaning can be kept in the theoretical system with- 
out such a deus ex machina. This was done in the field of perception. 

Humphrey’s General Principle: Conservation and Develop- 
ment. Our first aim must therefore be to achieve the same end in the 
field of behaviour. "The organism may be said to behave as an in- 
tricate system of material processes, tending actively to maintain a 
complex pattern under constantly changing condition^’ (Humphrey, 
p. 41). 

This proposition, amply developed by its author, gives us such a 
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first principle. It claims that the organism is a pecuhar kind of sys- 
tem, a kind, however, which may also be found in the inorganic 
world, and which is so constituted that all its reacuons have a con- 
servative tendency. We may also say: if we consider the organism 
and Its (geographical) environment as one system, then any dis- 
turbance of the equilibrium of this system will end in the re- 
establishment of an equihbrium which is also an eqmhbmim for the 
organism alone; ^ the equilibrium of the organism, then, is a stable 
equihbrium inasmuch as it re-establishes itself after a disturbance. Of 
course this is not stricdy true; the new cquilibnum of a hvmg or- 
ganism will never be quite the same as the old. Thus, what actually 
happens is not a mere conservation of pattern, but its development. 
The system is conservative and evolving at the same ume. Were 
It not conservative, were it to become perpetually different at suc- 
cessive instants, it would never be the same orgamsm long enough 
for us to call it so. Were it only conservative so as to revert always 
to exactly the same condition, it would not be an orgamsm. “Ob- 
jectively considered orgamc identity is then rather far removed 
from the continued identity of an mert thing. . . . Not identity of 
matter, nor identity of form, gives it, but a spatio-temporal unity of 
developing and changing form; we may say that the gradually 
changing pattern of any organic system is a single long event, con- 
ditioned by external change, at the same ume regulated from within, 
and taking place, as do all events in our experience, in four dimen- 
sions, three of space and one of time” (Humphrey, pp. 54-5). 
Humphrey has investigated what properucs of systems make such 
behaviour possible. Instead of following him in his very general ap- 
proach, which encompasses parts of physics and chemistry, physio- 
logy and psychology, we shall suck to specific psychological prob- 
lems and see how his general principle is borne out there. 

One more word before we begin. The general principle which we 
took over from Humphrey seems at first sight far removed from the 
kind of principle we wanted, a principle, namely, which would en- 
visage at the outset the orderly and meanmgful results of behaviour. 
What has Humphrey’s principle to do with civihzation? That it 
cannot be sufficient is obvious. It apphes to animals as well as to 
men, but animals have not produced a civilization. Granting this, 
acknowledging that we have to do more, we can still see that the 
principle at least starts us on the right road towards finding this 
needed more. For in the first place it excludes chaos as the result of 
behaviour, and in the second, by taking into account the develop- 

1 The reader u referred back to our definiuon of behaviour m Chapter II, p. 32. 
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ment of the system, it leaves a place for such behaviour results as we 
call civilization. In that sense it fulfils the demand which we made. 
It will be our task to fill in the gaps and to show what are the 
disunguishing characteristics that lead human behaviour so far 
beyond the results achieved by ammals. But in outhne even this 
answer may be anucipated: the new equilibria which orgamc 
systems estabhsh depend upon the disturbances to which the old 
ones are exposed. Therefore we might expect the possibdity of dis- 
turbances and thereby the possibility of equihbria to be enormously 
increased m the phylogenetic senes and most parucularly m the step 
from the subhuman to the human. 


REFU£X£S 

Traditional Theory. The tradiuonal theory of action begins with 
the so-called reflexes, i.c., with rclanvely isolated movements ehcited 
by relatively isolated stimuli; the knee jerk and the contraction and 
dilation of the pupil may serve as examples. Traditional theory uses 
these reflexes in two ways: first it makes an extremely simple hy- 
pothesis about their occurrence, an hypothesis based on certain 
anatomical findings, and secondly it postulates these simple reflexes 
as the elements out of which by mere combination all our actions 
have been developed. In both respects the reflex theory is the direct 
counterpart of the sensation theory which we discussed in our third 
chapter, and in both respects it is equally unsausfactory. Since I have 
discussed this theory at great length in an earlier book (1928, Chap. 
Ill, SS 4 and 5), and since it is rapidly disappearing from the system 
of psychology, if not from the text books, I shall be very brief here. 
A reflex as a process found its explanation in a structure, the so- 
called reflex-arc, consisting of an afferent neurone, an efferent neu- 
rone, and ordinarily one or more intermediate connecting neurones. 
Excitation started at one end would travel over the whole arc, the 
stimulus would elicit the response. It is obvious that this theory is of 
the type which, a short time ago, we characterized as not very likely 
to give a satisfactory explanaUon of behaviour; for this theory lacks 
any principle from which the orderhness and meaningfulness of be- 
haviour could follow. The orgamsm being endowed with an enor- 
mous number of reflex arcs, a great many of which are being stim- 
ulated at the same time, how does it happen that the resulung be- 
haviour is orderly, that it conserves the system, instead of changing 
it by every reaction? Moreover, one pattern of stimulation follows 
upon another, and in this sequence a great deal is perfeedy hap- 
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hazard; and yet behaviour is not haphazard, but purposive, goal- 
directed, i.e, orderly and meaningful. 

Eye-movements. Let us then discuss a whole set of reflexes whose 
role in the total behaviour of the organism is patent, our eye-move- 
ments. Each eye has six external muscles attached to the bulb which 
can move it in its orbit, these six pairs of muscles being mnervated 
by three different cranial nerves originatmg in a number of difierent 
cortical centres. Besides, each eye has the internal cihary muscle* 
which controls accommodation. Thus, anatomically, the complexity 
of the oculomotor system is enormous. This system produces three 
distinguishable kmds of movements: (1) accommodation, (2) fix- 
ation and pursuit, (3) convergence. 

Accommodation. We have already discussed the first rather amply 
(Chapter IV, pp. 74 and ii9f.). Accommodation means the creauon 
of the best possible conditions for clear orgamzation. Eqiuhbnum is 
achieved when articulation is clear, i.e., when the sensory processes 
have attained a maximum property. If no clear aruculauon is possi- 
ble, as when we look at a screen with a badly focussed picture upon 
It, the oculomotor system 1$ under constant stress, our eyes begm to 
ache. Accommodation has all the characteristics of a true reflex, it 
is automatic and occurs “unconsaously,” we have no notion of its 
taking place. But in terms of the stimulus arc theory: What is the 
snmulus for accommodauon? The same retinal elements that were 
stimulated before accommodation took place are still stimulated 
afterwards, though somewhat differently. But there is no systematic 
way of describing this difference except by refernng it to its success, 
the ensuing orgamzauon of visual processes. Thus this first example 
shows the helplessness of the pure reflex arc theory and gives at the 
same time an mdicauon of a true theory: the reflex as a part event 
in a larger process of good organizauon. 

Fixation and Pursuit. Although we have not discussed the second 
function of the oculomotor system, fixabon and pursuit, direcdy, we 
have used it as an example when we derived the figure-function of 
the reunal centre. We connected it then with the fact that if the vis- 
ual organizauon was a figure on a homogeneous ground, the eyes 
would move in such a way as to create the conditions for this figure 
to be as much figured as possible by making it the enclosed part, i.e., 
by shifting it on to the centre, by fixaung it. We might add that im- 
do* such simple conditions the balance of the whole field would be 
most stable if the figure were in the centre, since this is the condition 

* We exclude from our ducussion the q}iuDcter pupiUae, which regulates the width 
of the pupiL 
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of greatest symmetry. Our explanauon of fixation in this simple case, 
then, is exactly the same as our explanation of accommodation: a 
movement of the receptor organ occurring in such a way that the 
orgamzation resulting from the stimulation of the receptor is as 
good as possible. 

Let us compare this cxplanauon with the current one. “When 
carefully examined, these processes reveal a compheated and finely 
differentiated system of interconnections between the impression of 
light upon separate pomts of the retina and the specialized im- 
pulses of eye-movements. Stricdy speaking, a different movement 
must arise from every retinal point; therefore every fibre of the 
optic nerve must have a different central connection with the motor 
nerves which innervate eye-movements” (Buhler, 1924, pp. 103 f.). 
I have argued against this explanation on several grounds (1928, 
pp. 78 f.). In the first place it has to be remembered that from each 
rcuna there issue about one million sensory fibres, so that all in all 
two miUion of such separate connecuons must exist. We should 
not, however, be frightened by mere numbers. What should give us 
pause IS the much more startling fact that all these two milhon con- 
nections must be arranged in such a way that by their mere arrange- 
ment they give rise to the orderly result of fixauon. The observed 
fact IS, e.g., that wherever in a dark room a point of light appears. 
It will be fixated; otherwise expressed: the end state, projection 
of the solitary point on the fovea, will be reached whatever the initial 
state, i.e., wherever this point of hght was originally projected. Who 
or what produced this arrangement^ It was this difficulty that led 
men like Helmholtz to have recourse to an empiristic theory even 
for eye-movements, a theory which is as fuule here as in other fields 
and as htdc m accord with the observed facts. Yet a rejection of the 
empiristic explanation docs not improve the case for the nativistic 
one. Our conase formulation of the actual event, independence of 
the final state from the initial one,* points directly to a different kind 
of explanation, for the feature is common to a great number of 
purely physical events which occur without any such system of spe- 
aal connections as was assumed in the nauvistic theory of fixation 
movements. A swinging weight suspended by a string will even- 
tually come to rest in the same position no matter in what direction 
or how far it had been swung out, because in this position the actual 
forces, gravitation on the one hand and the elasticity of the string 
on the other, arc in perfect equilibrium. 

* See Kohler, 1927a, and Humphrey. 
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In the second place I have argued that the case as presented by 
Buhler is oversimphficd. For although the end result is independent 
of the iniual posiuon of the eyes, the actual movements by which 
this end result is achieved are not. 'Ihereforc, instead of the two 
million connections which we found it necessary to assume before, 
we have to postulate many umes two million such connections; if 
the first system possessed in itself a negligibly small probability, this 
probabihty is sail indefimtely dimimshed. In the thud place I re- 
ferred to some transplantauon expenments by Marina which refute 
this theory direcdy, and which I shall oimt here. Instead I shall offer 
a fourth argument, viz, that the theory involves the experience 
error, that without it it cannot produce a sumulus for the response; 
in short I shall show that in this respect fixaaon and pursuit arc 
similar to accommodaaon. 

In the experiment so far described, a single point of hght in a 
dark room, no difficulty seems to appear. But as far as fixation goes 
this case is no different from the opposite one* a homogeneous light 
field with a black spot emerging somewhere. In ordinary life con- 
ditions are much more complex. If we disregard for the moment the 
influence exerted on fixaaon by our attitudes and interests there is 
sail the case of our eyes roaming around and coming to rest now 
on this objea, now on that, but not, as a rule, on the intervening 
space. Then there are the pursuit movements in which our gaze 
follows a moving object, and lasdy there is the fact that we turn 
our eyes also in the direction of a sound which suddenly breaks 
in upon us, a reacaon which Lowenfeld found to be typical for the 
mfant at three months. 

What inferences can we draw from these four instances Mf a dark 
point on a light background has the same effect as a hght point on a 
dark background, then the stimulus as a physical event is no longer 
defined. In this case the whole retina is stimulated except for the 
one point which ehcits the reaction. It is therefore in cither case not 
a point stimulus that starts the reflex movement, but a samulus in- 
homogeneity, and the movement takes place in such a way that 
this stimulus inhomogencity is brought into the centre of the rcana. 
Formulated in this way the fact of fixaaon no longer indicates any- 
thing hke that complex system of neural connccaons which the 
naavisac theory assumes. For the cause of the whole process is no 
longer located m one retinal point, the peripheral starting point of 
the reflex, but resides in the total reana, or a part sufficiendy large 
to give rise to inhomogeneous stimulaaon. Now we know that such 
inhomogeneous stimulaaon will give rise to a segregated figure. 
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and we understand the whole process as a process of articulation 
and balancing of the visual held. 

The fact that our roaming eyes are directed by contours and come 
to rest on things (not on the background) emphasizes the same 
point. The whole retina is agam stimulated, each point is connected 
with a different eye-movement; why then arc ccrtam parts of the 
stimulus pattern carried into the fovea and not others? Unanswer- 
able from the point of view of a mechanistic or machmc-like reflex 
theory, which again cannot assign the proper sumulus to this effect, 
and easily explicable when the eye-movements are considered in 
conjunction with the total process of field orgamzauon. I need not 
repeat the argument for the pursuit movement, and turn now to the 
fixation of a sound. The function of this response is essentially the 
same as that of all the other fixations, viz., to bring the momen- 
tarily outstanding figure into the centre of the field. The only new 
fact added by this case is that this figure may be an auditory as well 
as a visual one. Thus this case involves no new principle &om our 
point of view. But what about the reflex theory of eye-movement? 
What is here the imtial peripheral end of the arc? 

Convergence, We turn now to the last oculomotor function, con- 
vergence. This IS a binocular function par excellence, for it guaran- 
tees that at any one moment as many pomts of external space as pos- 
sible will be projected on correspondmg points on the two retinae. 
No doubt, there exists an anatomical substratum for this function; 
as Hering, who compared the two eyes to a team of horses guided 
by the same rein, pointed out long ago (i868, p. 3), the two 
eyes will move together also if one of them is exdudcd from the 
act of vision. But we have learned that the existence of an anatomi- 
cal structure may be primarily the effect of a function, which in its 
turn It influences only secondarily. That this must be the true state 
of afiairs in our case is amply proven by the ease with which the 
normal co-operation of the eyes can be altered provided such altera- 
tion serves the end of vision. Hold a prism of not too great a re- 
fracting power in front of one of your eyes; you will not sec things 
double. Let us assume that the eyes remained in their position when 
this deflecting device was introduced; then the same external points 
would no longer be projected on correspondmg pomu of the two 
eyes, since everything would remain imchanged in the unobstructed 
eye, whde the retinal pattern would be shifted on the other. There- 
fore we should see everything doubled, and the fact that we do not, 
proves that eye-movements have taken place so as to re-establish the 
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old cxjndiuon in which a maximum of points of external space was 
projected on corresponding pomts. 

Therefore, although an anatomical structure for convergence ex- 
ists, we must seek our explanauon of convergence elsewhere. We use 
a case of eye-movements about which Kohler has made a great 
number of as yet unpubhshed expenments to prove his theory, 
which will underhe the new discussion as it did the preceding one.* 
We start with a fact known from our study of spaual organizauon, 
the law of proximity. Two siimlar objects in our field of vision 
will attract each other with a force decreasing with the distance be- 
tween them. When ordinarily we look at two parallel Imes fairly 
close to each other this force will have no measurable effect of dis- 
plaang them.® But distribute these hnes over the two eyes by means 
of a stereoscope or haploscope, and the effect of this force will at once 
become apparent. One line only will be seen, the eyes moving auto- 
matically in such a way as to bring the two hnes on corresponding 
hnes in the two eyes. The same principle explains why ordinardy we 
do not see things doubled. Let us consider a case of ordinary fixa- 
tion, our fixauon point being the centre of a vertical hne. Any slight 
oscillation in the state of convergence would produce a slight dis- 
parity of the two hnes and thereby a shght doubling. But at once 
forces of attracuon would arise which because of the very small 
distance would be very strong and would, therefore, at once in- 
nervate the eye muscles in such a way that the hnes would be 
pulled together again, that perfect convergence would be re-estab- 
lished. Thus our explanauon of the lack of double images becomes 
dynamic. We can grant the existence of an anatomical structure 
which facilitates normal co-ordmation of the two eyes — a structure 
which will have been built up by the funcuon in the general man- 
ner which we described above in discussing the structural differ- 
ence of centre and periphery of the reuna (p. 207), but we cannot 
admit that such a suucture would be perfect enough to exclude 
any double images without speaal forces No fixauon is perfect, 
shght uemor movements occurring during all conunued fixauon. 
This agam is understandable, since a slight displacement on the 
reUna idenUcal m both eyes changes the field organizauon in a 
negligibly small degree. On the other hand, with the fixauon 
“mechanism” not perfect, how can we assume a perfect convergence 

*See Kohler, 1925 b. 

” A« far as 1 am aware, no attempt hat yet been made to measure such an effect. 
It does not, however, seem quite impossible to do so That, however, under conditions 
of short successive exposure such alteration occurs as may reduce the distance to less 
than half its normal size hat been proved by Scholz (tee above, pp 286 f ). 



ACTION 


316 

mechanism? But we must not overlook the difference between the 
two cases, for here the shghtcst dcviauon from perfection will arouse 
strong forces which at once push the system back into a normal 
posiuon. Thus convergence is a beauuful example of Humphrey’s 
conservative tendency, of the stability of orgamc equihbria. 

Let us summarize our position. The traditional nauvistic theory 
was unable to cope with accommodauon, and in order to explain 
fixation it had to assume an enormously complex structure, working 
with an unheard-of perfection in an orderly manner, the order 
being due to the structure, and therefore no “real” order but only 
accidental order.® Our theory has to make one assumption only, 
VIZ., that the condition of the perceptual field may, by starung and 
“steering” it, influence the oculomotor system. This assumption is 
inherent in the traditional theory in the concept of the reflex arc, 
the centripetal excitation arousmg a centrifugal one. Our assump- 
tion IS more general and at the same time a much more powerful 
theoretical tool. For from this assumption all the rest follows: if 
communication between the sensory and the motor system exists 
—and this existence is not in doubt-^en these two systems become 
part-systems of a larger system, the final equilibrium bang an 
equilibrium of this larger system. The best equihbrium would, 
therefore, be that in which not only the larger system would be 
balanced, but also each of the two part systems by itself. Since the 
equilibrium of the oculomotor system, due chiefly to the arrange- 
ments of the eye muscles and the strains resulting therefrom, seems 
to be accomphshed when the eyes arc shghtly divergent, such per- 
fect equilibrium can neva be accomphshed so long as visual per- 
cepuon occurs. Consequendy each actual equilibrium obtained dur- 
ing vision IS an equilibrium against the motor system. However, 
over a wide range of positions the strains in the oculomotor system 
arc very small, so that the forces origmating m the sensory system 
determine the final equihbrium. Only with extreme positions of 
the eyes will the stresses in the oculomotor system assume high 
values, and then they have to be considered as dctcrmimng factors 
in the final balance. If we try to fixate a point to our extreme left 
or right, It will qmckly spht up into double unages, the forces of 
attraction in the sensory field bang no longer strong enough to 
overcome the opposed forces of the oculomotor system. 

Eye-movements, considered as typical reflexes, thus find their ex- 
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planauon, not m facts of anatomical structure, but in facts of sys- 
temic equilibria produced by processes of orgamzation. 

Reflexes as Special Cases of Humphrey’s Principle. We can see 
now how hopelessly wrong the attempt was to explain behaviour 
by the combination of reflexes of the reflex-arc theory type. Instead 
we shall derive from our discussion the clue that behaviour must be 
explained in harmony with Humphrey’s principles, as a process of 
the establishment of equilibrium. 

The “ToTALLY-UNcoNstaous” Reflexes. We shall now briefly 
discuss the reflexes which have no conscious counterpart whatso- 
ever, like most of our tonic reflexes which regulate incessantly the 
tone of our enure musculature and thereby preserve our poise and 
balance. Are they to be explained according to our conception or 
do they at least fall under the old reflex-arc scheme? I have no 
doubt that the first is true, and that the equilibrium they serve 
to maintain is an equilibrium of orgamzation in lower bram centres 
and the spinal cord. The simplicity and rigidity which under cer- 
tain condiuons disungiush such reflexes must be due to the fact 
that under these condiuons the sub-system whose equihbrium is dis- 
turbed and re-established is comparauvely small and relatively well 
isolated from the rest. When we extended our psychophysical field 
beyond the confines of the behavioural environment (see Chapter II, 
p. 50) the reflexes were among our reasons for doing so. It is not 
the purpose of this book to follow up this idea, but this remark 
was necessary lest the reader should think it possible that at least 
for some reflexes the tradiuonal theory were tenable. The reader 
more specifically interested in this problem may turn to Goldstein’s 
papers on the subject. 

Reflexes and Organizations as “Silent” and “Non-Silent.” An- 
other point IS more important in our context. We have, as a rule, 
no direct knowledge of the dynamics of our eye-movements. Of 
the movements of accommodation and convergence this is com- 
pletely true, while we frequendy know that our eyes have wandered, 
resung first on this, then on that object. But even here our aware- 
ness of our eye-movements, or, otherwise expressed, the eye-move- 
ments m our behavioural world — where of course they belong to 
the behavioural Ego and not to the behavioural environment— may 
be very difierent from the real eye-movements. Before psychologists 
became mterested in the subject, nobody knew, e.g., what kind of 
eye-movements we execute when we read. It was thought, because 
that was what everybody who is aware of his eye-movements while 
readmg experiences, that the eyes moved conunuously over the Imc, 
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while we now know that the eyes arc at rest most o£ the ume, mak- 
mg no more than three or four fast sweeps while a hne of prmt 
IS read. But more often than not we are not aware of these move- 
ments at all. When we are not, the whole interplay of forces de- 
scribed in the preceding discussion has no counterpart in experi- 
ence, ]ust as the interplay of forces that produces sensory organ- 
ization remains almost entirely outside experience (which contams 
only the result of these dynamics). Kohler, who was the first to 
emphasize this aspect of sensory organizauon, called it “silent or- 
gamzauon” (1929, p. 371). The sdence then refers also to the move- 
ments which contribute to this organizauon. 

Our fixaUon and pursuit movements, however, are, as we have 
menuoned, not always silent. But the fact that their experience is 
by no means always veridical is sigmficant. We add to the instance 
of the eye-movements during reading, two other cases: it has hap- 
pened in many experimental invesugations that the subjects, in- 
structed to fixate a certain object during a defimte interval, reported 
that their eyes had remained perfeedy steady, while objective 
records show that the eyes had made disunct, someumes quite con- 
siderable, movements; on the other hand a subject who follows the 
contours of an after-image figure, without moving his eyes, has the 
disunct impression that his eyes have taken part in the explorauon 
(Rubm). Thus the experience of eye-movements is in such cases 
not due to any separate sensauons from the bulbs or muscles of 
the eyes, but a result of the total field organizauon, just as perceived 
mouon of an object may not be due to the real movement of the 
object as in induced movement. 

In one respect, however, fixauon really goes beyond these lunits: 
it happens that we feel our eyes riveted to a certain object, that we 
cannot avert them and that when, with great power of will, we 
have looked elsewhere, we find an almost irresistible compulsion to 
turn our eyes back to this fascinaung object. Here the force which 
controls our fixauon is revealed in experience, here the motor side 
of our act of vision is no longer “silent.” But m these cases the eyes 
are not merely mdillerent receptor organs which work for us with- 
out telhng us of their work; in such cases the eyes are very defimtely 
parts of our Ego, and not only the eyes, our whole Ego is in such 
cases pulled in the direcuon of the attracung object. Therefore this 
case leads us beyond such cases of action as happen without paitia- 
pauon of the Ego. 



REFLEXES 


319 

third, take a new step, long deferred and often anticipated, and 
introduce the Ego. The stage is set, enter the hero of the play. 

THE EGO 

But how is he to introduce himself? What are his opening lines 
to be? Many modern psychological text books, if not the majority 
of them, are surprisingly reticent about this question. As a matter 
of fact, they give you to understand that psychology has nothing to 
do with the Ego or the Self, that the Self has to disappear from 
psychology as completely as the soul. The lonely voice of Miss 
Calkins, who waged a gallant fight for a Self-psychology, remamed 
unheeded, nor did the way in which McDougall treated the Self in 
his system influence the current of psychological theory. Too much 
philosophical speculation had clustered round the Self-concept to 
make it acceptable to scientific-minded psychologists. They wanted 
facts, observable data, and so they turned their trained mtrospec- 
uon on the alleged self and found ather nothing or kinaestheuc 
sensauons or feehngs, but no speaal clement, the Self. This is not 
surprising; for because of theu: systematic preconceptions they had 
to use a mental microscope in their search for an empirical founda- 
tion of the Self. But one will never discover that such things as 
faces exist if one looks through a microscope. 

The same psychologists who treated the Ego in this manner and 
saw It disappear from psychology treated shapes, things, mouons, 
no better. If motion is nothmg but a “grey flash” the Ego may well 
be nothing but “kinaestheuc sensauons from the lower trunk or 
from parts of the body in strained posiuon” (Titchener, 1911, p. 
547). Since we have established the reahty of shapes, things, and 
mouons, we shall have much less difflculty in cstabhshing the real- 
ity of the Ego. 

Indeed, it has proved impossible to discuss the behavioural en- 
vironment without including the Ego. On the one hand we found the 
environment itself dependent upon the Ego, its attention and atu- 
tudes. On the other hand we found the orientauon of the Ego estab- 
hshed pan passu with the orgamzation of the spaual framework. 
Both these groups of facts will be utihzed as clues for our introduc- 
tion of the Ego, but we deal first with the second, locahzauon, orien- 
tation and mouon of the Ego, smcc it is in a direct Ime with our 
preceding discussion. 

The Ego as a Field Object. The Problem of Its Segregation. For 
in these last respects the Ego seems to behave hke any other segre- 
gated objert m the field. Is there then any justification for treating 
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the Ego in this way? Our first question should be: What are the 
segregating forces? I do not think that this quesuon has as yet been 
formulated, and therefore any answer to be given m the followmg 
paragraphs must needs be provisional and mcompletc. But if the 
Ego, in however many respects it may differ from the other field 
objects, is to be treated as an object in the field, we must know at 
least t^t there are possible factors which may produce its segrega- 
tion. We have advisedly used the term “Ego” without a proper 
definmon, for no such defimtion could at the start of our discus- 
sion be adequate; the Ego cannot even be said to be constant, to be 
confined within unchanging limits. A possible test of such lirmts is 
an exploration of the means by which an Ego may be touched, in- 
sulted or elated. Imagine a sensitive person m the society of a vulgar 
and boisterous crowd. His Ego will shrmk as a means of protecuon 
from their crude outbreaks of emotion. He will, to use popular 
parlance, which is probably nearer the truth than we ordinarily 
think, withdraw into his shell. To go further, there is the 
martyr at the stake; the shell into which he has withdrawn ex- 
cludes even his body, whose mutilations cannot affect his Ego any 
more. That, on the other hand, under more normal conditions our 
body belongs to our Ego seems obvious. It is I who drove the ball 
into the corner of my opponent’s court just clearing the net, I who 
sprinted the 100 yards, I who chmbed the difficult “chimney,” this 
“I” not being a spiritual point somewhere but something of which 
my body, which ^er all did all these dungs, forms an integral part. 

Or look at the other side of the picture: deformiues, moles, 
false teeth, the falling out of our hair, all these things we try to 
conceal as best we can; and there is nothmg that hurts Miss N’s Ego 
more than Mr. M’s remark that she is not half so good-looking as 
her friend. 

But the skin need by no means be the boundary surface of the 
Ego. Miss N would feel almost as insulted if the gendeman had 
said that her friend was so much better dressed th^ she. Indeed 
our clothes, which, as Flugel remarks, form an intermediate layer 
between ourselves and the outside world, may easily become a true 
part of our Ego. In the perfect dandy they have even reached the 
centre of his self. 

'The confines may be still wider. Mrs. P will dunk Miss Q an 
odious person and a bad teacher because Miss Q finds Mrs. P’s 
htdc boy a lazy and stupid brat. Her Ego has been touched through 
her chdd, just because her child belongs to her Ego. This is a grim 
truth, a truth which lies at the bottom of many a struggle that 
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often enough has a tragic quahty, the struggle of the young to free 
themselves from the parents. But even the family is not the limit; 
you can rouse violent emotions in a good citizen by attackmg the 
Repubhcan or the Tory party. We need not conunue. The limits 
of the Ego will vary from case to case, and with the same person in 
different situations. There are condmons which will contract the 
boundaries of the Ego, like a great sorrow, a cruel disappointment, 
and there are others which will expand it, until it may embrace 
pracucally the whole world, as in states of true ecstasy. 

But this inconstant boundary is not a feature enurcly peculiar 
to the Ego, without any counterpart in the external (behavioural) 
world. Here is a billiard ball, a thing m itself. But now we see the 
whole bilhard table, of which the ball is only one item; and now 
we watch the progress of the game, and here the whole table has 
become part of a greater unit, the game. The expansion is not a con- 
unuous process, but goes by leaps and bounds prescribed by the 
boundaries of higher umts. Just so with the Ego. From our skm to 
our clothes, from them to our families, and so forth. This remark 
was not added to minimize the specific character of the Ego, but to 
allay the cntiasm that the inconstancy of boundary by itself proved 
futile our attempt to treat the Ego as an object in the field. 

Granted, then, that the boundary of the Ego is variable, it is 
sull m each case a boundary, and our question remains, What forces 
produce it ? 

First Step Towards the Solution of Our Problem. This question, 
although not formulated in general terms, has been given a partial 
answer by Kohler as far as the bodily Ego or at least the visible 
bodily Ego is concerned (1929, pp. 224 f.). I sit at my desk wriung 
this book. The top of the desk, my writing pad, my pen, are dis- 
unct, well-segregated umts in my behavioural environment. Where 
is my pen? It is held by my hand, my hand being exactly such a 
umt in my field as pen and pad and desk top. The forces which 
segregate my hand from the pen are of the same kind as those 
which segregate pad and desk top, those forces which we have amply 
discussed in our fourth chapter. The same is of course true of the 
other parts of my body that I see. They are segregated and unified 
in my visual field exactly as any part of the visud behavioural en- 
vironment. 

A Second Step: Why Does My Visually Segregated Hand Ap- 
pear as “My” Hud? But there remains this quesuon: Why do I see 
this hand as my hand, this arm as my arm, and so forth, and not 
merely as a famihar hand and arm, or Koffka’s hand and arm, just 
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as I sec X’s and Ts hand and arm? There is sufficient evidence to 
beheve that infants see parts of their bodies as external objects. An- 
other argument of Kohler’s which I have heard him use in discus- 
sion takes us a bit nearer to the answer of this question, which is 
a psychological quesaon par excellence, although it is not even 
menuoned m our standard psychological texts. It starts with the 
behavioural environment: yonder is the wall of the room; in front 
of it is a desk; on that desk arc various objects, nearer and nearer; 
there are other walls to the right and the left, and other objects 
between me and these walls; but space is not only in front and at 
the sides, space is also, though less amculated, less clearly defined, 
behind. That this last statement is true, though again not men- 
uoned in psychological text books, can easily be demonstrated. Sup- 
pose in lecturing I was standing on a platform bchmd which the 
floor dropped for thousands of feet. The platform might be wide 
enough for me to walk along it comfortably, but would I behave 
on that platform as I would on an ordinary one ? Certainly not. The 
fact that behind me there was empty space, dangerous empty space, 
would determine my acUons at every moment. Tlicrefore my normal 
activity on the platform is equally deternuned by the normal “be- 
hind”; but that implies that the behind exists, that behavioural space 
docs not confront me but encloses me. Now then, Kohler’s argu- 
ment continues, what is there between the last thing just in front 
and the behind? Is space absolutely empty there ^ The answer is: 
Certainly not; here, between the “in front” and the “behind,” is that 
part of the behavioural world which I call my Ego. It has a very 
definite place m that world, and well-defined, if variable, boundaries. 
From this argument we can take the following answer to our 
question: “in front,” “to the left and right,” “behind,” and “above 
and below” are characteristics of space which it possesses with re- 
gard to an object which serves as the ongin of the system of spatial 
co-ordmates. This object, then, is funcuonally diificrcnt from all 
others, inasmuch as it determines fundamental space aspects. There- 
fore, we should expect this object to have prop^es diSerent from 
all others. And thus we have gained a first clue in our search; for 
the object which we call Ego is in one decisive respect different 
from ^ other objects, just as the term Ego implies a difference 
between the object so designated and all other objects. This is a 
first clue, no more. Only one side, and a relatively superficial one, 
of the Ego can be the result of its role in space organization. But 
with all this rcstricuon we have got something to build upon, and 
we can now give a first answer to the question why my hand, al- 
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though It be organized by the same factors as a pen, a box, or an- 
other hand, appears as “my hand.” It must, if it belongs to that 
nuclear object which determines the “in front,” “behmd,” “left 
and nght.” 

A Step: Laws of Organization Applied. We are still far 
removed from a complete theory of the Ego> we have not even 
answered our first quesUon yet as to the forces which segregate 
this unit in the total field. But we have demonstrated that for mere 
reasons of organization this unit must be of a pecuhar kind. We 
must now return to our quesuon. In accordance with the pnnaplcs 
we have introduced m the beginning of the fourth chapter, there 
could be no segregauon in an entirely homogeneous field. There 
we considered purely visual fields, and saw what they will be hke 
when they are completely homogeneous. But then we still had 
the Ego; that is to say, we did not investigate those conditions 
under which the total field is totally homogeneous. I doubt whether 
It will ever be possible to produce such conditions in the laboratory, 
for they are, of course, totally unnatural. But they do occur. 

A Case of a Behavioukal World Without an Ego. I know of 
an extremely good example, the report of a famous mountain 
chmber who woke from a deep swoon low down in a crevasse. The 
essay was written in 1893, 1 suppose soon after the experience, al- 
though the author does not state this point exphatly. Professor 
Eugen Guido Lammer, a teacher in Vienna, had made all by him- 
self the first ascent of the Thurwieserspitze by the north face, a 
sheer chff of ice, and had returned over the west ridge to the glacier 
below. The further descent led him through one of the worst 
glaaers in the Eastern Alps, a glacier torn by a labyrinth of crevasses 
covered by snow, which he crossed during the hottest hours of the 
day when the snow, which in the morning had been hard and safe 
to tread upon, had become softened by the heat of the sun. He 
had almost come across this glacier when a snow bridge on which 
he had stepped unawares gave way, and he fell into the chasm, 
hitung the side walls of the crevasse several times and losing con- 
saousness. I now translate his descripuon as hterally as I can: 
“. . . fog . . . darkness . . . fog . . . whirring . . . grey veil with a 
small hghter spot . . . fog . . . faint dawn ... a sofr humming 
. . . dull discomfort . . . fog . . . something has happened to 
somebody . . . gloomy fog, and always that hghter point ... a 
shivering shudder: something clammy . . . fog . . . how was it? 
... an effort at thinkmg ... ah, still fog; but besides that hght 
point there outside, there emerges a second point inside: right, tLit 



ACTION 


324 

is // . . . fog, dull ringing sound, frost ... a dream? . . . Yes, 
indeed, a wdd, wild, wild dreamt — has dreamed — no, rather I 
have dreamed ...” ^ I shall not contmue the quotaUon to the end, 
the full awareness of the situation, nor relate how by his own 
efforts the heroic climber succeeded m freeing himself. The part so 
far quoted is suflSaent for our discussion. It shows, provided the 
description is correct, and its vividness and impressiveness makes 
It very likely to be so, that phenomenally quite a long period of 
time passed without an Ego, a period which began with as com- 
plete a homogeneity as we can imagme. The Ego did not even 
emerge with 3ie first articulanon of the field, the hght point, not 
even with the first feeling of discomfort, and apparently not even 
with the first conscious thought, though it was this which led very 
soon to the momentary establishment of the Self, which was, how- 
ever, as yet quite unstable; it disappeared again and re-emerged with 
greater stability and better orgamzanon, the experience appearing 
as a dream. 

Conclusions from Tms Case. Interesting as this last turn is, we 
shall not discuss it here, but shall, instead, draw our conclusions: 
the Ego, )ust as any other field ob)ect, does not become segregated 
before the field possesses a sufQcient amount of inhomogeneity. Let 
us try to collect the different constituents of the field at the mo- 
ment when the Ego emerged: there are visual data, dark fog with 
a lighter point in it, auditory data, a soft humming, coenaesthetic 
data, the dull discomfort, the shivering, which also indicates tem- 
perature-sense data, and finally thought. All these data appear in 
the same field, phenomenally and physiologically, i.e., in accordance 
with the principle of isomorphism wc assume that all these processes, 
started from the various parts of the body, occur in the same bram 
field. This IS nothing new, since we have shown before that one and 
the same space contains objects of different sensory qualities. At 
first these various processes are spread more or less indiscriminately 
over the enure field. And then organization takes place, the field 
becomes bipolar, the visual figure, the hght spot, becoming the one 
pole (objecuvely the light spot was produced by the light coming 
through a hole m a snow bridge halfway down the crevasse which 
Lammer’s falling body had opened), and the Ego the other. We 
may assume that this point forming the core of the Self will have 
attracted to it the somauc data, while the auditory and visual data 
will have remained with the external pole. How this pomt-core 

on rctunung to coudousnui after "laughing 
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itself was formed we do not know. It must have had a great deal 
to do with the victim’s earher Ego, his wishes, fears, determma- 
uons, which are now brought into play. 1 am certain that an infant 
would never experience a Self under such condiuons; as a matter 
of fact an infant will lead his hfe for a fairly long ume without 
an Ego orgamzation, and a sull longer period with a very fluctuat- 
mg and unstable one. 

But if we disregard the person’s history there is enough left to 
make us understand the segregauon of the Self, for there are on 
the one hand the visual and auditory, on the other the somatic 
data, including the general feeling of the cold. It looks as though 
these latter had something m common which differenuated them 
from the others so that they formed a umt by themselves whose 
place m the total field would be determ’ned by these others. We 
would then assume that with no other than purely visual homo- 
geneous stimulauon the field would be nothing but fog, fog with- 
out anything in it, not even a hole m the place where the Ego after- 
wards appears. As long as there is nothing to break the homogeneity 
of stimulation, there should be nothmg to interrupt the fog which 
would consutute the whole behavioural field. The segregation, then, 
produced by inhomogeneity, would be due to the law of similarity, 
equal processes consohdating themselves and segregatmg themselves 
from others. The well-known fact that the data of the lower senses 
are much less different from each other than those of the higher 
ones tends to support our view, which would lead to the conclusion 
that at an early evoluuonary stage, ere the different senses became 
separated, no Ego-world articulation will occur, a conclusion un- 
fortunately not amenable to proof. 

However, where such differences of sensory process occur. Ego 
orgamzauon becomes possible, the boundary surface between these 
different excitaaons may become the boundary “membrane” which 
holds the Ego system together and separates it from the rest of the 
field. Whether this first attempt at a soluuon is right or wrong I 
cannot say; but that some soluuon on such or similar lines must 
be true, unless our whole theory is wrong, seems to me obvious. 

Other Hypotheses: Certain Experiences by Themselves Ego- 
Related. In order to make more exphat what this hypothesis means 
I shall compare it with other possible hypotheses. One might say 
that there are certain processes, or experiences, which are by their 
very nature Ego-expenences, t^t they, by themselves, quite apart 
from any orgamzauon, consutute the Ego. Such experiences tmght 
be: pleasure and pain, the emouons, needs, wishes, and desires and 
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our thoughts. But for most, if not for all of them, we can show 
that they can belong to parts of the environmental field as well as 
to our Ego. Let us begin with the emouons, which have been 
adduced so often in the past as examples par excellence for “sub- 
jective,” I.C., Ego-related, experiences. And yet we may see a gloomy 
landscape, even when we ourselves are perfectly cheerful; may not 
a poplar look proud, a young birch shy, and has not Wordsworth 
immortahzed the glee of the daffodils I Traditional psychology will 
retort: it is you who have projected these feehngs into those objects 
of nature; you cannot seriously uphold that a landscape is really sad, 
that the daffodils are really gleeful. You yourself endow these ob- 
jects with your own emotions by the process called empathy. The 
plausibihty of this objection rests on two assumptions, the one palpa- 
bly false, the other turmng the argument into a vicious circle. The 
fint IS the assumpuon that when we ascribe sadness to a landscape 
we mean the geographical landscape. This of course would be 
absurd, but equally absurd is this interpretation of our opimon. 
Sadness and glee, and the other charactensucs we have employed, 
apply in these descriptions primarily to the behavioural objects, and 
not to the geographical ones. And that these characteristics are char- 
acteristics of behavioural objects is exphatly admitted by our oppo- 
nents who try to explain how they have come to be such, viz., by 
projecuon, empathy. The second assumption is that emotions are 
really subjective. Smee, so the argument runs if made exphcit, exter- 
nal objects appear to be endowed with emotions which, accordmg to 
the assumption just stated, are purely subjecuve states, we must have 
projected these emotions into the objects. The cogency of this in- 
ference rests, of course, on the assumption of the subjecuvity of the 
emouons, and therefore empathy does not prove this subjecuvity. 
Rather, only when we make tins assumption are we forced to 
postulate empathy, a process not directly verifiable, to doubt the 
uuth of our first descripuon, and replace it by the other one — the 
landscape is not really sad, but I project my sadness into it. But no 
proof is given for this assumption, whereas the fact menuoned above, 
that our own emoUon of the moment may be different from, even 
in conuast with, the emouonal characters of the objects we per- 
ceive, puts the empathy theory in a difficult posiuon. But do we 
not experience emouons as processes of our Egos? Certainly we 
do; It was never claimed tLit emotions were always characters 
of external behavioural objects. But as litde was it claimed that they 
were always Ego-related, and the fact that they arc in some, or in 
a great many, cases nowise proves that they are so in all. Therefore it 
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seems much more natural to say that emotions may be earned by 
(bchavioioral) objects as well as by myself, that they may enter other 
orgamzed umts in the field as well as that umt which we call the 
Ego. I should even be inchned to think that a held which con- 
tains no Ego orgamzation may be highly emotional, and I believe 
that Dr. Lammer’s extraordinary experience was emotionally unged, 
if not charged, before his self-consciousness appeared. 

What about wishes, needs, desires? As far as I see, the answer will 
be the same. We sec the “greed” in that face over there, but do not 
experience it as our own desire, and we may admire the stern resolve 
shimng through the eyes of our friend when we ourselves cannot 
make up our minds what to do. Even inanimate objects may appear 
with needs, hke the melody before it is finished, or when it is broken 
oflE before its end, or an incomplete figure pattern. 

What about our thoughts? Can thoughts be experienced outside 
of my Ego ^ The fact that we may see a man sunk in thought is not 
a case m point, for we do not know what his thoughts arc. But 
there are other cases which prove that thoughts also may belong 
to external objects, which, for all normal persons, will be other 
persons. Many people have had dreams like or similar to the fol- 
lowing: they are taking an oral exammation with a group of col- 
leagues; the examiner asks them a question which they are unable 
to answer, whereupon the examiner turns to the next candidate, who 
promptly supphes the correct answer. In this dream occur two 
thoughts and both in minds which are not the dreamer’s Ego, al- 
though they arc in his dream. The question is asked by the exam- 
iner, and the right answer is given by a student, while the Ego of 
the dreamer was unable to produce it. The answer then occurs in 
the dreamer’s field, but not in that part of it which makes up his 
Ego. I have no evidence, but I bebeve that in the work of play- 
wrights and novelists the same thmg will occur. The author will 
get directly thoughts and speeches as thoughts and speeches of the 
“children of his mind,” but not as his own thoughts and speeches. 

’There remain pleasure and pain. From Lammer’s report we 
know that discor^ort may be experienced without an Ego and 
therefore there is no reason to cxdudc the assumption that mild 
pleasure might be experienced m the same way. We may come 
pretty near to it when sleepily baskmg in the sun or drowsing in 
our hot bath. Intense pam, however, seems always an affair of the 
Ego. If it is. It proves no more than that an Ego must be there in 
order that severe pain be experienced. 'That of all expcnenccs pain 
alone should be by and of itself the carrier of the Ego is too im- 
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probable to be bebeved without direct proof, although pain, or 
rather such exatauon as will ordinarily lead to pain, may under 
given conditions contribute grcady to the organization of the Ego. 

What Are the Conditions for an Experience to Be Incorpor- 
ated IN THE Ego? We conclude from this discussion that no pro- 
cess by Itself and in isolation has an Ego-character, that it has 
to be mcorporated in the Ego system to acquire it and that certam 
such processes are more than others fit to become so incorporated. 
But m each particular case the question remains: Why does this 
process at this moment belong to the Ego and not to an external 
object, a question which is closely connected with the other one: 
Which are the forces that at this moment keep the Ego segre- 
gated? We have guessed before at some of the forces which may be 
primarily responsible for this segregation. But we also menuoned 
that the Ego problem cannot be properly treated m the three dimen- 
sions of space alone, that without taking time into consideration we 
shall miss some of its mam aspects, an idea which will be elaborated 
presently. 

An Answer to Our Questions. But let us return to our questions. 
Even though we have, at the moment, no real knowledge of the 
forces which keep the Ego unified and segregated from the rest, 
we must assume the Ego to be a particular field part in constant 
interaction with the rest of the field. And we can now turn to the 
other quesuon — why certain processes are incorporated in this sub- 
system and others not. That not all processes occurring at a par- 
ticular moment can form part of the Ego is a simple conclusion 
from our theory: no Ego would exist, as a speaal system, unless it 
segregated itself from other systems. 

THE different SENSE DATA AND THE EGO. That visual data, apart 
from those of our own body, will remain outside the Ego derives 
direedy from the nature of visual experience with its rich articula- 
tion mto a great number of separate objects. If vision supphes us 
with many objects spatially distributed and clearly articulat^, then 
vision must supply us mainly with non-Ego things. What then about 
the visible parts of our body, why are they drawn into the Ego? 
The answer can only be given in oudine, but this oudine is fairly 
clear. For we have knowledge of our limbs not only from vision 
but also from those other sources which give us notice about the 
non-visible parts of our body. These processes, aroused in the 
entero- and proprio<eptors, form probably, as we have explained, 
the first material for the orgamzauon of the Ego. If, then, the place 
of the visual body data comades with the place of the other data 
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belonging to the same part of the body (“coincides,” of course, in 
behavioural space), then we should be able to apply our law of 
proximity to explain why the visual data are experienced with the 
Ego character, “my hand,” “my leg,” etc. For the local kinaesthetic 
processes, since in their entirety they help to orgamze the Ego, are 
not mdependent local events, but part events m a larger system 
of events. If then a visual datum is welded together with a kin- 
aesthetic one. It must also of necessity become a part in a greater 
whole, i.e., it must be incorporated m the Ego system. This welding 
together seems, as previously mentioned, not to occur nght at the 
beginning of life, since the distincuon between the infant’s own 
body and other objects does not seem to become perfectly clear till 
well on in the second year. 

While we found it a problem to explain why I see this hand be- 
fore me as “my” hand and not just as a hand, psychology for a long 
time was occupied with the opposite problem: Why do I see things 
outside and not within me? That this problem originated in a bad 
confusion of the Ego as a datum of experience and the body as a 
part of the real world, and that it disappears as soon as this con- 
fusion is cleared up, has been beautifully demonstrated in Kohler’s 
“Gestalt Psychology” and need therefore not be repeated here. Be- 
sides, the reader should be able to supply the argument himself. 

EMOTIONS AND THOUGHTS. The localization of emotions docs not 
seem any more difficult (barring the problem of the nature of the 
emotions themselves, which we shall take up later). But if we grant 
that emotions arc processes with certain pccuhantics, then their 
locahzauons in the Ego or external objects will depend on ques- 
tions of proximity. When I see a rearing horse and hear its wild 
neighings, then the emotion carried by these processes will be incor- 
porated in the horse. Conversely there must be speaal factors which 
will make the emotion appear as my own emotion, factors which 
must have the same relation to the Ego system that the rearing and 
ndghing had to the horse system. To say more at the moment would 
be mere speculation. What holds for the emotions is true for the 
thoughts, except that we have still fewer concrete data to support 
our explanation with. We shall leave this to the future, satisfied that 
we have posed a problem and indicated possibilities of its solution. 

THE NEEDS. CONSTANCY OF THE EGO DESPITE ITS LAPSE FROM THE BE- 
HAVIOURAL WORLD. We could say the same about the needs, but they 
necessarily introduce a new and very important point. Emotions and 
thoughts are processes which, though they leave their traces in the 
organism, no longer exist after they have happened. But needs are, 
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as we shall discuss more fully, states of tension which persist until 
they are relieved. CXu most general aims are therefore permanent, 
tensions which last through great parts of our lives. These needs 
being our needs, they belong, of course, to the Ego system. Now we 
have discussed at least one case in which the behavioural field con- 
tained no Ego at all. Must we, then, assume that the Ego system 
had disappeared completely for the time being? Such an assumpuon 
would not be reconcilable with the facts, for the needs of the person 
survived that accident. Not only was he the same kind of person 
afterwards as before, with the same interests and ideals; he himself 
beheves that his behaviour durmg his escape from the icy chasm 
was largely due to needs set up in his previous hfe. I translate 
again: “In retrospect it seems to me as though during this whole 
ascent my consciousness had never become fully clear. The pur- 
posiveness of my acuons resembled more or less that of a somnam- 
buhst in the gutter on a roof; like a clockwork my brain did what 
for years I had planned to do. I cannot recommend warmly enough 
that one acquire the habit of dreaming through dl possibdmes m 
imagination. Although it makes one more cowardly, it also accounts 
for the fiash-like ‘presence of nund’ which has often saved me” 
( 1 . c., p. 71). Our conclusion is clear: the disappearance of the Ego 
from the behavioural world does not mean for the normal adult an 
annihilation of the Ego. It survives as a part of the psychophysical 
field even when it is not represented m consaousness, and that 
forces us to the conclusion that normally, when the Ego exists in 
our behavioural world, this phenomenal, or conscious. Ego is not 
the whole Ego. It is probable that the Ego is first formed m or- 
ganizauon which proceeds on the conscious level But after it has 
been formed it b^mes more and more stable, more and more 
mdependent of momentary conditions of orgamzation, so that event- 
ually It is a permanent segregated part of our total psychophysical 
field. This is, as I see it, the true justificauon of the various psycho- 
analytic theories which mvesugate the particular properties of this 
permanent Ego, the strains and stresses within it. The psycho- 
analytic tcrnunology is, at least, imsleadmg. The psychoanalysts’ 
use of the term unconsaous was unfortunate. We have briefiy re- 
ferred to It in our second chapter (p. 50 f.), where we said that the 
reason for this terminology would disappear if we treated the phe- 
nomena so designated as field events. Our Ego concept has ful- 
filled this proimse. The Ego being a sub-system in a larger field, its 
states are field events even when this field is not the behavioural 
field, when it is not conscious. The emphasis on the “unconscious” 
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seems to me to indicate, paradoxical as it may sound, an over-estima- 
tion of the conscious.^ The term unconscious makes the conscious 
the reference point for all mental activity. The unconsaous events 
are treated as though they were conscious. From the point of view 
here defended the mental or, if you hke, the behaviour aspect tran- 
scends the phenomenal, the conscious, the latter bang always but a 
small fragment of a much larger field event. 

But rightly interpreted the principles of psychoanalysis cannot be 
dismissed by a shrug of the shoulder, much as the special claims of 
any psychoanalyuc school may be open to just and severe crmasm. 
The development of psychoanalysis has been influenced by the two 
poles which have affected the whole of psychology, the pole of 
mechanism, which was paramount in Freud’s earlier work, and 
the pole of vitalism, vitalism even with a mystical tinge, which be- 
came so prominent in the later development, parucularly in the 
hands of Jung. Psychoanalysis will, I dare to predict, enter a new 
and heal^er state of development when it frees itself of the 
mechanisuc and the vitalistic biases. 

Two Consequences: (i) The Ego as Constant and Developing 
IN Time; Foxjndation of a Theory of Personauty In a science 
which for such a long time has done all it could to disparage the 
idea of an Ego it is not easy to appraise justly the importance of our 
concept of the enduring Ego system. It may exert a far greater in- 
fluence on the whole body of psychology than we can see at present 
At the moment I shall only menuon two consequences which it en- 
tails. In the first place it gives us a real basis for the scienufic un- 
derstanding of the development of a personality. For in all changes 
of the behavioural field the Ego remains as a segregated part. The 
segregation will not proceed along the same boundary hnes all the 
time, it will not invariably be of the same strength, and the relative 
importance of the Ego in the field will change. SuU the Ego within 
the total field seems comparable to the physical organism in its 
geographical environment. Both are strongly organized stable sub- 
systems within a larger system, and just as in all changes the or- 
ganism mamtains its identity and thereby produces its growth and 
development, so will the Ego grow and develop by maintaming it- 
self in the flux of the behavioural environment, or more generally 
of the psychophysical field. And the study of action as conduct is 
just the study of the continuous process of balancing the Ego sub- 
system in the total field, so that it may be possible to apply the 

* See my article 1927. 
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principle of organic behaviour, which we have taken over from 
Humphrey, to the Ego. Now, the Ego in maintaining its idenuty 
in the stream of varying condiuons must develop in accordance 
with the disturbances to which it is exposed and to the kind of Ego 
It IS. It IS in that respect not different from any real organism in any 
real envu-onment. That the disturbances wJl vary enormously from 
case to case is so obvious as to need no further mention. But the 
Egos themselves, in their first formation, and owing to the nature 
of the individual psychophysical make-up, will perhaps not be less 
different. We shall go into the details of these differences later. 
Here we emphasize the point that mental development, as any 
other development, is not a mere chance affair, much as chance may 
affect it. The stable organizauon of the Ego system prevents it 
from being changed by every new influx. The term stabihty has, 
moreover, to be rightly interpreted. At no moment, even apart from 
external influences, can we regard the Ego to be completely balanced, 
completely at rest; the Ego in itself is fundamentally temporal, it 
is not a time-independent state. It is always going somewhere, and 
the stability of the Ego must, therefore, always li seen in relation 
to the direction in which it is moving. The law of good continua- 
tion which we discovered as a factor of space organization will find 
Its application in this most vital problem of all psychology. Future 
work will. It IS hoped, estabhsh the workings of this principle. Its 
mere formulauon is a step in breaking down the aruficially erected 
barriers between scientific and understanding psychology, for it 
supphes to the study of personality what the “understanding psy- 
chologists” missed in the scientific tedy of psychology. Also the old 
problem of heredity and environment, of nature and nurture, will 
gain a new aspect from this side of our Ego-concept (Koffka, 1932). 

(2) Mental Permanence Different from Memory. In the sec- 
ond place our Ego gives us “mental” permanence and continuity, 
which is different from memory as usually understood. After having 
abandoned the soul, psychology was left with the fleeting processes 
of each moment, with the stream of consciousness, although often 
enough psychologists treated ideas or images most inconsistently as 
actually persisting objects. The only factor to account for the con- 
sistency of mmd was memory, a concept much more viddely em- 
ployed than clearly defined in much psychological wriung. We 
shall treat memory later; we must only emphasize here that the per- 
sistence of the Ego is in our theory not a matter of memory, but 
of a direct persistence through time. Identity in time, persistence 
through time, may have different forms. A discussion of this pxiint 
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would fall outside the scope of this book,® but two extreme cases 
may be menuoned: the persistence of a diamond, which is character- 
ized by the fact that the same material which made it up yesterday 
makes it up today and will make it up tomorrow; and the per- 
sistence of an orgamsm from conception to death, where the ma- 
terial of which It is composed changes constantly, and where even 
the form m which the material is organized is not constant. The 
second persistence can be called memory as litdc as the other. And 
therefore the persistence of the Ego, which must resemble the per- 
sistence of the organism, cannot be called memory either. On the 
other hand, as we shall see later, it is this persistence of the Ego 
which makes memory in some of its aspects possible. But if the 
Ego survives as a separate system, even when it disappears from 
consciousness or when consciousness disappears completdy, it must 
survive in an environment from which it is segregated. Therefore 
the conclusion we have )ust drawn for the Ego apphes also, in 
principle, to the behavioural environment. If the Ego persists as 
an actuahty and not as mere potentiality, the same must be true 
of the behavioural world in which the Ego exists. And this con- 
clusion must affect our whole theory of memory, as we shall see 
in a later chapter. 

The Complexity of the Ego. We return to a more detaded study 
of the Ego as it is constituted at a given time. We have seen that 
Its boundaries are variable, and that very fact implies that the Ego, 
unless It has shrunk to its minimum size, is complex, consists of a 
variety of parts which must be considered as sub-systems. Our 
modern psychology owes this concepuon of the complex character 
of the Ego to Lewin (1926). Its empirical foundation hes in facts 
of mental dynamics, in the realm of acuon. All acdon as a change 
of the pre-existing state requires forces to set it going, and so the 
question as to the nature of these forces has to be raised. 

The Causes of Action. I write a letter to an absent friend. What 
makes me do so? The answer which during the last twenty years 
has been given to this and all questions of a similar kind by the 
behaviounsts and those many other psychologists who fell under 
the sway of behaviourism, was: Writing, since it is a response, must 
have been evoked by a stimulus, just as the knee jerk occurs as a 
response when the tendon below the patella is stimulated by a up. 
The stimulus-response concept had fascinated psychologists, par- 
ticularly in America, and it was hard to argue against it, because 

® But see Leww 1932 a, and Humphrey. 
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any cause for an action which one demonstrated was at once 
downed by the question: Isn’t that a stimulus, and how can any 
response take place without a sumulus? Therefore, if I said now 
that my wnting of this letter was caused by my wish to do so, 
they might retort that the wish was the stimulus. But then they 
would be playing with words, and m this game the word stimulus 
would have lost all its original meamng by which it was to be an 
affecuon of a sense organ by an external agency. And such an ex- 
ternal agency, such a stimidus m the legitimate sense, cannot be 
adduced to account for my action. The sight of neither pen nor 
paper is necessary to set my wish into execution. If I want to write 
and have no material at hand for carrying out my wish, I run over 
to the stationer’s and buy it. If that is out of the question, I write a 
letter “in my mind.” And when I have finally posted my letter, I 
may see pens and sheets of paper without beginmng to write again. 
The writing of the letter must then be due to forces which disap- 
pear through the act of writing, to tensions which are being reheved 
by my wnting. These tensions must be tensions within the Ego 
system, and action appears as a means of relievmg these tensions. 

The Complexity of the Ego-Structure. Zeigarnik’s Experi- 
ments. Now such a simple reflection leads at once to the conclusion 
that the Ego must be complex. Let us explore this cwnplexity by 
considering one of the finest pieces of experimental work so far 
issued from Lcwin’s school, an invesngabon of remembering by 
Mrs. Zeigarnik. Since this mvestigadon is as remarkable for its 
results as for its flawless techmque, which proves that real experi- 
ments can be made in fields so much closer to the true psychological 
problems than any we have reported yet, I shall go somewhat mto 
the detail of this study. The procedure of the experiment was to pre- 
sent the subjects during one sitting with a number of tasks (in 
one scries twenty-two), half of which they were allowed to fimsh, 
while they were mterrupted in the other half by the presentation of 
a new task at a time when they were well on the way to a solution. 
The subjects did not know brforchand whether they would be al- 
lowed to complete the tasks or not; they had no idea that interrup- 
tion qua interruption was one of the principal features of the ex- 
periment. At the end of the hour the experimenter asked the sub- 
jects to tell her what they had been doing durmg the hour. Since 
after each task all materials had been put into a drawer “for the 
sake of keeping the table tidy,” nothing in the situation had any 
direct connection with the diverse tasks. The subjects then enumer- 
ated a number of tasks, varying (for thirty-two subjects) between 
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seven and nineteen, with an average of ii.i = 50%; in another series 
with twenty difierent tasks (and fourteen subjetts) between seven 
and sixteen, with an average of 10, again 50%. Tlie experimenter 
then classified these tasks with regard to their completeness and in- 
completeness and thereby discovered whether either of these classes 
was favoured by recall. Smce naturally some tasks will per se be 
better remembered than others, the total number of subjects was 
always divided into two groups, which received the same tasks but 
were treated differently with regard to completion; the tasks com- 
pleted by one group were interrupted for the other. The relauon 
of the remembered mcomplete to the remembered complete tasks, 

— = P, is a numerical expression for any such preference. If P = i, 
RO 

there is no difference between them; if P > i, the mcompleted ones 
are more frequendy remembered; if P < i, the completed ones are 
preferred. 

THB SUPERIORITY OF THE INCOMPLETED TASKS. In the first SCrieS of 

thirty-two subjects P was equal to 1.9, in the second senes with 
fourteen subjects P = 2.0. That is, the mcompleted tasks were re- 
membered about twice as often as the fimshed ones. The tasks were 
of all kinds and difficulties; they involved drawing, e.g, the contin- 
uation of a honeycomb pattern, other kmds of manual skiU, hke 
the stringing of beads or the punching of holes, ingenuity in com- 
bination, as in a jig-saw puzzle, certain memory tests, hke the task 
of finding a German philosopher, actor, and aty all beginning with 
the same designated letter. The result varied fi-om task to task; some 
tasks (four in the first series) had P quouents greater than 3, 
and for three P was < i. We disregard for the moment the influence 
of the task, and turn to the explanation of this perfeedy clear re- 
sult which was amply confirmed in group experiments, where P 
for forty-mne students turned out to be =1.9, and for forty-five 
children from elementary schools between thirteen and fourteen 
years age =2.1. 

TWO POSSIBLE EXPLANATIONS OF THIS SUPERIORTTY REFUTED. A first 
explanadon may be based on the emobonal shock produced by 
the interruption. The emodonal tone which the mterrupted tasks 
received because of the interrupuon might be responsible for their 
better recall, in conformity with the view that an affective tone is 
favourable for memory. 

This assumption was tested by the following method. Certain 
tasks must be interrupted, so as to be endowed with the emotional 
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shock, but then again given for completion. The new presentation 
should for two reasons increase their recall value: on the one hand 
they would receive a second emotional tone by being presented for 
the second tune, on the other the rcpeuuon of the same task should 
add to Its memory value. 

Two senes were performed with this method. In the first, twelve 
subjects were given eighteen tasks, half of which were interrupted 
and not resumed while the other half was first interrupted and 
then completed. In the second series twelve other subjects were again 
given eighteen tasks, but there were now three kinds, the totally in- 
completed ones, the totally completed ones, and those that were first 
mterrupted and then complct^. In both series each task was as 
often of one kind as of the other. The first series yields again 
only one quouent, the incomplete over the interrupted-completed, 
RI 

= P', the second series this and the old P quotient. 

The P' quouent of the first of these two scries was 1.85, i.e., 
exactly the same as the old P quouent, creaung a strong presump- 
uon in favour of the conclusion that the tasks &st interrupted and 
then completed are perfectly equivalent to those which are com- 
pleted straight away. This conclusion is confirmed by the compari- 
son of the P and P' ratio of the second scries, the former bemg 1.94, 
the latter 1.9, and the correlauon between the two quouents for 
the different subjects being .8. The original assumpUon has thus been 
disproved. The tasks never completed are better remembered than 
those completed, whether the latter are temporarily interrupted or 
not. The emouonal shock of the mterrupuon can therefore not be 
the cause of the better recall of the incompleted tasks. 

Another possible explanauon of the superiority of the incom- 
pleted tasks would be that the subjects thought that they might be 
asked to finish the interrupted task later. Aall had proved that when 
subjects had been told before learning that they would be required 
to remember material for a long Umc, they remembered it better 
than when they had been given the instrucuon to learn for im- 
mediate recall. Although the situation in Zeigarmk’s experiments 
was different from that m Aall’s, a similar factor might have played 
a decisive role. This was tested by two new series, each with twdvc 
subjects; in the first of these the subjects were told, when they were 
interrupted in a task, that the task would be completed later, m the 
second the interrupuon was characterized by the experimenter as 
final. If this explanation were right, the superiority of the incom- 
pleted tasks should be greater in the first of these two senes than 
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in the second. As a matter of fact P was in the first series 1.7, and 
in the second 1.8. Even though the difference is probably not sig- 
mficant, the assumpuon on which we started is disproved. 

THE TRUE theory: THE TENSIONS AT THE MOMENT OF RECALL. There- 
fore the explanauon has to be sought in the condiuons which obtain 
at the moment of recall. It is here that the theory of systems under 
tension enters. The question of the experimenter, “What have you 
been doing this hour'*” sets up a tension in the subject which is rc- 
heved by the actual recall. Similarly each task had set up a tension 
which was only relieved when the task was actually executed but 
remained unrelieved for the interrupted tasks. Therefore, at the 
moment of recall there exist two vectors derivmg from these two 
tensions; the first is directed towards the recall of all tasks which 
had engaged the subject during the hour, the second one dnected 
towards the completion of the unfinished ones. The result of the 
experiment indicates that the latter become effecuve also for recall, 
makmg the unfinished tasks more readily available. On the other 
hand it follows that the actual relation of remembered incomplete 
and complete tasks must depend upon the relative strength of these 
two vectors. Zeigarmk shows in a very thorough discussion of her 
results that these two assumptions are justified. The existence of 
the stresses towards completion is evidenced by the resistance which 
the subjects offered to the interrupuon and by the tendency to re- 
sume the tasks after the other work was fimshed. This last tendency 
was made the object of a special study by Miss Ovsiankina, which 
can only be mentioned here. Characteristically this tendency was 
much stronger with children than with adults, the former taking 
these tasks much more seriously than the latter. For days afterwards 
children would ask to be allowed to fimsb the incomplete tasks, 
while they never asked for the repetiuon of a completed task, how- 
ever interesung it might have been. In conformity with this stronger 
stress towards resumpuon the children also had a higher P quo- 
tient, 2.5 as compared to 1.9. 

The influence of the tension towards recall can be studied by a 
comparison of the different subjects. Some took the recall as a new 
task, comparable to the others, or even thought it was the main part 
of the experunent, which then appeared to them as a memory test; 
others, on the contrary, did not link the experimenter’s question 
up with the experiment proper but treated the recall as an informal 
report, a soaal action. P for the former was 1.5, for the latter 2.8, 
the former remembering chiefly more finished tasks than the latter 
and thereby lowering thnr P quotient. 
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The same instruction, therefor^ does not in the least guarantee 
that the subjects undertake the same tasks; only individual analysis, 
not a statistical treatment, can reveal such differences and their 
dynamic effects. The same is true of the effect of the interrupuon. 
Intemipuon of a task which has been completed 8ub)ectively 
though not objectively will have the effect of completion; the subn 
ject, really, though not in actual fact, havmg solved his problem, will 
have reheved his tension. Conversely, objecuve completion need not 
always coincide with subjecuve complcuon; the subject may feel 
that his success was more or less a chance affair, that he has not 
really mastered the task, and would not be able readily to accom- 
phsh It a second dme. Such cases of objectively completed tasks 
are dynamically cases of incompleted ones. Individual analysis of 
P quotients bears out these arguments. 

Lastly, the acceptance of a task itself will be different for different 
mdividuals. We have already seen that to the children these tasks 
meant more than to the adults, but it is possible to rob the task 
completely of its individual task character by making each indi- 
vidual task a mere specification of the general task, viz., behave as 
a good subject, do what the experimenter tells you. For such a sub- 
jea there can be no mcompleted task, because ^e interruption is to 
him as much a fulfilment of his general task as a real complcuon. 
This deducuon was speciaUy tested by a group of 10 high school 
children who had been told by their teadber that they should go 
to the psychological laboratory to see what such a place was hkc. 
They were not interested in the tasks themselves, only in the fact 
that in a psychological laboratory such tasks were being used. The 
result was that then average P quouent was 1.03, varying between 
1.5 and .8, whereas the variauon in the very first scries with average 
P value of 1.9 had been from 6.0 to .75! Thus incompleuon qua 
' ' >f compl 

flucnce on recall at all; only such incompleuon does as sets up real 
tensions. 

COMPLEX NATURE OF ECO: THE DIFFERENT SUB-SVSTEMS. And nOW 
we can at last use these experiments to prove the complex nature 
of the Ego, by staung cxphcidy what has been imphat in this whole 
discussion. We spoke of tensions set up by each task and retained 
by the incompleted ones. That means, of course, that each of these 
incompleted tasks must have been a sub-system, rclauvely inde- 
pendent of the other sub-systems. Without this degree of independ- 
ence the discharge of tensions would have clear^ the whole sys- 
tem. The fact, on the other hand, that the incompleted tasks were 
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better remembered proves that they really belonged to separate 
systems. But this d^ucuon was again submitted to new experi- 
mental tests. The whole expenment was so conducted that isolation 
of the different tasks was made more difficult or entirely prevented. 
The procedure was very simple. At the beginning of the hour the 
subjects were told all the tasks which they were to undertake during 
the hour. In this way then task became: all these things I shall have 
to do, whereas in the other experiments each individual problem 
had been a task by itself. The eight subjects who worked with 
this new instrucuon gave a P quottcnt of .97, with a variation be- 
tween 1.25 and .75; that is, in the averages there was no difference 
between ffie completed and the incompleted tasks, owing to the 
fact that at the end of the hour the total task, viz., working at the 
previously known number of different problems, had been finished. 

FATIGUE PREVENTS THE ESTABUSHMENT OF WELL-INSULATED SUB-SYS- 
TEMS. The establishment of separate systems under tension can also 
be prevented by other means. If the subject is tired at the time of 
working on the tasks,*® the P quotient is <1, the average P of ten 
subjects being .74, with a variation between 1.2 and .5. Of these ten 
subjects five had six months previously taken part in the regular 
experiment. Their average P at that ume had been 2.18, while it 
was now .79, the fact of the repetition itself being without any 
influence, as other experiments proved. During fatigue, then, in- 
sulated sub-systems which can preserve their tensions are not so 
easily produced — it would be premature to say that they cannot be 
produced at all, since for adult persons these tasks involve relatively 
irrelevant problems, which should not be taken as typical of all 
possible tensions; the explanation is that in faugue the system is 
less solid, less able to estabhsh strong insulating walls between dif- 
ferent parts. 

The same result, P = .78, was obtained with excited subjects; in 
this case the variable extra tensions which caused the excitement 
prevented the establishment of the small sub-systems. 

THE COMPLETED TASKS MORE STABLE THAN THE INCOMPLETED ONES. 
Why, however, is in these cases P < 1 and not = i ? The answer 
given to this quesuon by Zcigarmk is the more interesting since we 
shall learn later of entirely different expenments by M. R. Harrower 
which prove the same principle. The answer is this: a completed 
task is a closed whole and therefore leaves a trace of a well organ- 
ized and stable nature, while the traces left by the incompleted tasks, 

'paiation between the -work on the problenu and 

lie Dme of remembenns had no such effect. 
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now that they do not have the tension towards completion, lack this 
stability which derives from complete closure. Being less stable 
these traces are less likely to survive, and less powerful in determin- 
ing future recall. Zeigarnik points out that this argument adds new 
weight to her main result, ie superiority of the incompleted tasks 
for recall, inasmuch as it proves “that the dynamic tensions of the 
respccuve quasi-needs is in our experiments of incomparably greater 
importance for recall than the stable closure of the completed 
form” (p. 69). However, in considerauon of Harrower’s later ex- 
periments, briefly referred to, a shghtly different interpretauon 
seems equally possible if not more plausible. The very tensions which 
remain in the incomplete task-systems may keep them at a greater 
degree of organization. The two factors which Zdgarnik sets against 
eadb other are not mutually independent; recall depends to a high 
degree, as Harrower has proved, upon the orgamzation possessed 
by a trace, and the Zeigarmk tensions are a factor which contributes 
to the preservation of such organization. 

PERSISTENCE OF THE TENSIONS. How long Will thcse tcnsions per- 
sist? That must depend upon the persistence of the walls which 
separate the sub-system from the rest of the Ego. And this, in its 
turn, must be a fvmction of the initial firmness of the walls and the 
forces which attack them. Since, however, at least during our wak- 
ing hfe more and more tensions are created and relieved within 
our total Ego system, the constraimng walls of any one sub-system 
will be constandy exposed to pressure from the outside so that we 
shall expect the tensions within to disappear unless the walls arc 
strong enough to withstand such perpetual battering. It is not likely 
that the sub-systems created in Zeigarnik’s experiments were of that 
nature and therefore we should expect the superiority of the mcom- 
plcted tasks to disappear if the recall is made sufBciendy long after 
the original performance. This predicuon was proved to be true 
by special experiments. Eleven subjects, tested for recall 24 hours 
after the original work, had an average P of 1.14, and eight of these, 
who had six months previously taken part in a normal experiment 
with a P of 2.1, now had a P of 1.13. 

That time qua time is not responsible for the difference, but only 
inasmuch as it contains other occurrences, is proved by new experi- 
ments with a much shorter interval between work and recall (10-30 
minutes^, which, however, was filled with highly emotional experi- 
ences; the subjects’ systems were, as Zeigarnik puts it, thoroughly 
shaken up. Six such subjects had an average P of .64. 

It would be interesung to see whether an interval of twelve hours 
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would have a different effect on the conservauon of the stressed 
systems if it ivas passed in waking or sleepmg; experiments per- 
formed after the pattern of those by Jenkins and Dallenbach on 
retroacuve inhibition should decide this issue. That tensions of 
not too high intensity in small sub-systems may disappear through 
mere “leakage” due to a loss of the wall-stability Im thus been 
proved. But one should be cautious m generahzmg from these cases 
to others where higher tensions and larger sub-systems are involved. 
One might indeed be tempted to explain the rather trivial saying 
that time heals all wounds by this principle. But where very strong 
needs belonging to the core of the Ego are concerned the dynamics 
of this leaking process may be of qmte a different kind. 

COMMUNICATION WITH MORE CENTRAL PARTS OF THE EGO. THE SELF. 
This leads us to a last point m connection with Zeigarmk’s work. 
So far we have attributed the tensions exclusively to the subjects’ 
acceptance of the tasks put before them, le., to their intenuon to 
solve these tasks. There arc two other possibiliucs- (i) the mcom- 
pleteness of the tasks as such, apart from the original intention to 
solve them, might produce a stress towards completion. This cause, 
which we shall discuss later when we treat of thinking, has prob- 
ably been virtually negligible m Zeigarmk’s experiments. (2) The 
tasks may not be as isolated as we assumed but may be in com- 
munication with other and deeper systems of the Ego. Zcigarnik 
found among her subjects mne persons who seemed particularly 
ambitious. The average P for these subjects was 2.75, as compared to 
I 9 of the general average, with a variauon from 6 to 1.5. What does 
that mean ? For an ambitious person to miss the solution of a task 
means “failure,” means that the achievement has fallen below his 
“personal standard,” means therefore a defimte affection of that 
part of the Ego system which we shall now call the “Self.” The im- 
portance of this Self system, its dynanucs in behaviour, and its rela- 
tion to success and failure will be discussed much later. Here it 
must be emphasized that if the tasks of the experunent were in 
commumcation with the Self ather through ambition or through 
other channels, then the tensions of the incompleted tasks became 
particularly strong, whereas such subjects as excluded their Selves 
completely from the experiment, who despised these childish occupa- 
tions, had tensions far below the average, their P being i.i (six 
subjects). 

Conclusion for Complex Structure of Ego. Thus these experi- 
ments have led us far beyond the original confines. Over and above 
the relatively temporary sub-systems which they investigated, they 
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led us straight on to a permanent sub-system, the Self, whose tensions 
are much greater than those of the other sub-systems, representing 
real needs as exposed to the quasi-needs of our superficial intentions. 
And this gives us a new insight into the nature of the complexity of 
the Ego: the sub-systems do not simply exist side by side, they are 
organized in various ways. One principle of organization is that 
of surface-depth organizadon. The Ego has a core, the Self, and 
envelopmg t^s core, in various communicadons with it and each 
other, are other sub-systems, comparable to different layers, until 
we come to the surface, wluch is most easily touched, and most 
easily discharged. Another principle of organizadon concerns the 
communication between the difierent systems, a third relative 
dominance. 

THE EXECUTIVE 

Acdon, we said before, results as a process of reheving exisdng 
stresses. This aim may be achieved in a great variety of ways for 
which we shall introduce the name “the executive.” The execu- 
tive comprises, then, all the ways in which action can reheve stresses 
or contribute to such rehef. 

Not AH Relief of Stresses Is Acdon. Not all relief of stresses, how- 
ever, IS action. Sensory orgamzation, with its mterplay of forces 
resulting in a minimum of remaining tension in the sensory field, is 
a rehef at stress without action. Action occurs in such orgamzed 
fields and frequendy reduces the stresses within them. But it may 
even be that after a first sensory organization has been achieved the 
stresses withm it are so strong as to change it without acdon, i.e., 
without interference of the executive, aqd we shall find similar 
events in processes of thought. We shall disregard these cases and 
turn instead to the workmgs of the executive. In most cases the ex- 
ecutive will relieve stresses by producing movements of the body 
or some of its parts. Thus in vision the executive works through 
accommodadon, fixation, and convergence; the stress which makes 
me write my letter is relieved by the actual writing of it, which 
includes act^ bodily movements. And the same is uue in so 
many other cases that the question arises whether it is not true in all 
cases, namely, that the execudve is the power of the psychophysical 
field to inidatc and regulate the movements of the body. But the an- 

11 Lewin uses the term "Motonk” which can only be translated as “motor sys- 
tem ” I shall not adopt this term foi two reasons. On the one hand the addition of 
the word “system" in English woidd introduce an ambiguity, smee the executive does 
not constitute a system in the sense m whidi we have used the word. On the other 
hand, tensions can be relieved by other means than actual movements of the body 
or any of its parts. Therefore I prefer the wider term of the text. 



THE EXECUTIVE 


343 

swer to this question must be negauvc. I can think of at least two 
classes of stress rehef where ordinary motor phenomena play either 
no role at all or not the deasive one. To the one class belong the atu- 
tudes, to the other thoughts. Let us begin with the latter. We have 
mentioned before that my wish to write a letter may be temporarily 
satisfied by my wnung the letter merely “in my head,” i.e., in 
thought. True enough, as a rule this will not definitely assuage my 
desire, but it certainly is a process which to a certain degree lessens 
the exisung tensions. Now in this acuon no actual movement need 
occur, or where it occurs, as the mcipient vocalizauons of internal 
speech, these movements qua movemenu do not reheve the stress in 
the way in which accommodauon does, or my taking off my over- 
coat when I feel too warm. It is the thought process itself that 
has the decisive funcuon in our case, and those vo^ movements are 
of significance only as far as they are necessary for thought. An- 
other example: I am faced with a saentific problem which I want 
to solve. A stress exists, and again it is reheved by mere thinking. 
What kind of process this is we shall discuss m another chapter. 
But whatever it is, it may belong to the executive. 

Let us now turn to attitudes. We are shown a puzzle picture 
hke that of “my wife and my mother-in-law" pubhshed by Boring. 
We see one face and we are curious to find the other. What can we 
do to relieve this tension? Just remain directed towards the picture, 
changing perhaps the point on which our “attention” is centred, 
but keeping the pattern within the field of our interest, and wait- 
ing. The rehef is accomplished when under this attitude the pic- 
ture reorganizes itself so that we see the heretofore hidden face. 
Certainly our attitude may be more speafic, we may try to see a 
certain line as a mouth, a certain area as a chin, and so forth, but 
all these attempts have only an indirect effect by facihtaung the 
change of sensory organization. With these effects in my mind I 
defined the executive by stating that it either relieved pressure or 
contributed to such reU^. 

Direct and Indirect Effects of the Exeentive. This gives us one 
criterion by which we can discriminate various executive functions, 
direct and indirect, a distinction which cuts across our first divi- 
sion according to the kind of process involved. For motor perform- 
ances also may have only an indirect effect; in our last example 
of the puzzle picture, e.g., a change of fixation may help to produce 
the change of organization, or switching on the lamp may relieve 
the stress of discomfort which we fed when we read at dusk. And 
the same point of view is, as we shall see later, applicable to thought. 
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Our two examples have made it evident that the indirect way of 
rehef may have various forms, which in their turn might serve as 
a principle for classifying actions and their dynamics. 

The Control of the Execudve. Three Cases. But there is another 
equally important point of view for differentiating between differ- 
ent forms of the executive. We compare three examples: accommo- 
dation, the wriung of the letter, and the flight from a danger. In 
the first the stress is entirely limited to the sensory field; it is re- 
heved by a movement which is started and regulated by this field- 
stress, and has nothing to do with the Ego. In the second case the 
stress resides completely within the Ego system; the relief is started 
by this stress, the actual execution of the action which it entails 
may be regulated by the field, my pen, paper, support and so forth. 
In the last case the stress arises between the Ego and a field object, 
say a snake. This stress starts the movement, which again will be 
more or less directed by other field forces. The relation of the execu- 
tive to the Ego is different in each of the three cases. In the first it 
has nothmg to do with it, in the second the Ego is its main cause, 
while in the third the stress exists between the Ego and an objea 
and disappears normally with the removal of the object. 

Two Possible Interpretations of the Last Case. This last case, 
which we have not considered before, raises a difificult problem. In 
the first the executive was clearly under the control of the sensory 
field, in the second equally clearly under the control of the Ego. 
But how is it in the third? Two alternatives appear: the first being 
that the Ego-object stresses control the executive, the second that m 
this case also the actual control belongs to the Ego. The argument 
for this second possibility would run like this: the snake creates 
fear, i.e., a certain strong need for flight within the Ego, and it is 
this Ego need which mitiates the actual movements. "Hus interpre- 
tation could point to the fact that often the action persists long 
after the object which produced the stress has disappeared from the 
field. One might run for dear life for a long time after one was out 
of any danger, and the fnght emouon might not subside even then. 
Furthermore, very strong reacuons to parucular field objects or 
events may leave tensions in the system wbch will break out again 
and again as neurotic symptoms. In short, there is sufflaent evi- 
dence for the assumpuon that in such cases one or more of the 
Ego systems have been strongly affected and that it is their tension 
that IS responsible for the behaviour, that the executive is entirely 
under Ego control 
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Lewin’s Theory of the Reciprocal Relation Between Needs 
AND Demand Characters. Lcwin’s theory of the reciprocal relation 
between a demand character and a need also seems to adopt this 
interpretation. Thus he says: “To a certain degree the two proposi- 
tions: ‘this or that need exists’ and ‘this or that range of objects pos- 
sesses a demand character for these or those acuons’ are equiva- 
lent” (1926 a, p. 353). 

This proposition is derived from a number of facts in which 
the demand character disappears with the satisfaction of the need, 
the rehef of the particular tension. The most dehcious food ceases 
to attract us after a copious meal, and the letter box, which just 
now interrupted my conversauon and made me cross the street to 
post an important letter, leaves me completely cold when I pass it 
again on my way back. Furthermore “a person’s world undergoes 
a fundamental change when his fundamental aims are changed” 
(Lewin, 1926 a, p. 353), because all demand characters change; 
dungs which were mdifferent become attractive and important, re- 
pulsive ones may become indifferent, the attractive ones repulsive, 
and so on. 

The Other Possibility. However, neither of these arguments 
is absolutely conclusive. The first may mean no more than that in 
many such cases where the original stress derives from a field object 
the Ego becomes charged so that its own stresses participate in the 
control of the executive and may eventually have complete control 
over It, although originally the executive was under the influence of 
the object-Ego stresses. On the other hand Lewin acknowledges 
the type of acuon which he calls “field-action,” “i.c., an action which 
takes place directly according to the field forces” (p. 378). 

If we grant that the object-Ego stress can charge the Ego, we 
admit a direct effect exerted by the object on the Ego. It is, then, an 
equally plausible assumption diat this same stress may affect the ex- 
ecutive. As a matter of fact it seems quite hkely that this effect is 
quicker than the other, that it takes more time to charge an Ego 
system with tensions which will in their turn control the executive 
than It docs to influence the latter direcdy. The fact that frequently 
a quick action provoked by the situation precedes the emotion seems 
to support this interpretation. But we shall have to go into the 
nature of the demand characters before we can with greater con- 
vicuon decide for this altcrnauvc. 

What, then, does Lewin mean by demand characters ? Let us ap- 
proach this quesuon from a very general point of view. 
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THE iffiMAND CHASACTERS. OuT description of thc total field has so 
far been incomplete. We have emphasized the articulation of thc 
field into a number of separate objects, those which form the be- 
havioural environment and that which composes our Ego, but we 
have failed to emphasize cxphatly that the product of orgaxuzauon 
IS a umty, though in this umty the various parts have a greater or 
smaller degree of independence. As far as the behavioural environ- 
ment goes this independence is often very great. Thc removal of 
the telephone from the right-hand corner of my desk does not 
change the aspect of thc bt^ks right m front of me, and innumer- 
able other examples prove thc same point. On the other hand to put 
a pile of cigarette boxes next to an Egyptian sutuettc spoils to some 
extent thc effect of the latter, also we do not hang side by side a 
picture by Renoir and one by Durer, or set a Chinese vase on a 
modern steel table. This indicates that thc segregauon of thc be- 
havioural objects IS not complete, that each object has around it a 
“field” which it determines, so that conversely it will be affected if 
this field IS distorted by another object or its field. As a matter of 
fact we have already discussed a strikmg illustration of this, the 
Jastrow lUusion (Chapter II, pp. 32!.), and have seen that this 
influence exerted by one field object on another b not restricted to 
human fields but has been proved also for chickens. In one 
respect, certainly, the Jastrow illusion is different from our other 
examples. In the illusion the effect is “silent,” to use again Kohler’s 
term; we sec two ring sectors of different size without any direct 
knowledge that this difference is due to their intcracUon. In the 
other instances, on the contrary, the actual effect of change is much 
less strikmg than in thc case of the illusion — ^it is, for instance, much 
more difficult to describe in what respect thc Durer pitturc has 
changed by the introduction of the Renoir picture— but the mu- 
tual mfluence appears in experience itself as that feeling of incom- 
patibihty which prevents us from hanging our pictures in such 
combinations. 

One must not object to this argument that there would be many 
people who would ndther detect a change in the Durer picture 
when the Renoir is hung by its side nor feel the slightest incon- 
gruity in such an arrangement. The influence we speak of is an 
influence existing between the pictures not as geographical but as 
behavioural objects, and thc behavioural objects depend also upon 
the organism whose behavioural (Ejects they are. The old maxim: 
St duo faaunt idem, non est idem, has its counterpart in the 
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Durcr only if both are seen "properly,” and not just as two pic- 
tures, or as two ob]eu d’ort worth so and so many thousand 
dollars. 

An Excursion into Aesthcttcs. The question what their “proper” 
appearances are belongs rightly to aestheucs. But we may devote a 
few words to it, pamcularly since this discussion will help us later 
in the soluuon of the problem which at the moment holds our 
main mterest. 

The “Proper Quality” of a Work of Art. Is there, so many psy- 
chologists and relativists in general will ask, a “proper” way in 
which a picture should be seen, a piece of music heard, a poem or 
a drama understood? Can saence do more than describe as fully 
as possible all the various ways in which these products of 
art, in the widest sense of the word, are apprehended? How can 
saence disaiminate between persons and attribute greater waght 
to one man’s apprehension than to that of another? How can 
saence introduce value, objective standards, according to wbch 
one could say to any one person: You should see this picture in this 
parucular way and not in that? 

This relativisuc argument sounds very plausible; it gams added 
weight from the fact that aestheticians and aitics who stood up for 
and stuck to absolute standards have so often been mistaken when 
they rejected as fraudulent imposiuons on a gullible public works 
which afterwards were recognized as some of the great masterpieces 
of all times. Does not this failure of the criucs, which has occurred 
with almost every new movement in any of the arts, prove con- 
clusively that the saenust can do no more than register the differ- 
ent reactions without any evaluation of their intrinsic worth? Were 
the aiucs who refused to take van Gogh seriously and kept him 
from selhng a single picture during his lifetime so much more 
stupid than our aitics who now appreciate him ? 

We can easily rqea so simple an explanauon without accepung 
the consequence wbch the relauvists would derive from such a 
rejecuon. The relativist’s argument neglects in the first place the 
distinction between the picture as a geograpbeal and a behavioural 
object. But the mere fact that ames disagree with regard to a be- 
havioural object docs not even indicate that they find different 
tbngs beautiful or ugly, if we now mean by dungs behavioural 
ones, wbch are the only ones that can dirccdy affect their aesthetic 
judgments. For it may happen, nay, it must happen, that the geo- 
grapbeal object produces two radically different behavioural ones in 
our two ermes. If our two mtics are called A and B, the geograpb- 
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cal picture, or other work of art, P, and the two behavioural art- 
objects Pa and Pb, then A, who hkes P, does so on the ground of 
Pa, and B, who dislikes it, is guided by Pb- It is still possible that A 
would dishke Pb as much as B, and B like Pa as much as A, if 
cither of them could reahze these behavioural objects. Now, al- 
though It IS impossible to make any Pa absolutely hke a Pb, it is 
possible to make it so in fundamental respects, fundamental enough 
at any rate to make B change from condemnauon to admirauon, 
or A from praise to contempt. A great deal, if not the most im- 
portant part, of our educauon in art apprcaation attempts just this, 
and, as I believe, with a fair amount of success. The aestheucian 
should therefore ask his question of the existence of general stand- 
ards first with regard to the Pa, Pb, and then turn to the relauon 
between these, Pa,b and P, a question which he cannot avoid since 
the artist creates a P and can produce the Pa,b only through 
the medium of P. We can only take up the second question as to 
the relation between the painting on the canvas and the experi- 
ence of the picture, because it is a more general formulation of our 
former problem whether there is a “proper” way of seeing a piaurc, 
hearing a piece of music. Whether such a proper Pa, if it exists, is 
good or bad will depend upon the circumstances; why it is good or 
bad is a question which we must leave unanswered, since the 
theory of art is not our topic. 

We return to the fact that the Pa,b are not sunple functions 
of P, but also of the A, B . . . We may express this by the formula 
Pn= f (P, N), which is only a brief form of applying our general 
theorem that every behavioural object depends upon the external 
and internal condiuons to the case of art-apprehension. In order 
to understand the variabdity of the Pn with a constant P we must, 
then, examine the variability of the N. If we confine the range of 
our N to normal individuals, we exclude such vanations as colour- 
blindness, lack of power of articulauon, and similar ones. But there 
remain others of greater importance for our parucular problem. 
For each N is an orgamsm with its history. Each criuc, to return 
to the concrete case, has seen many pictures and has formed his 
taste by them. What does that mean? We have, in order to answer 
this quesuon, to introduce a new concept, a concept akm to our 
framework category. To do so we must again envisage each indi- 
vidual person in his full reahty, which includes time, and we shall 
thereby add another new characterisuc to the behavioural world 
itself. When we described it as composed at any moment of a 
number of well segregated objects we gave a true picture. But 
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when we go beyond the moment, another statement must be added: 
temporally considered, most objects which appear in our beha- 
vioural world are not completely isolated; a new object appears, 
it IS large, yellow with purple trimmings, ornamented with silver 
clasps and what not; in short it is different from every thmg we 
have seen before, and yet it is a boo]{. We walk through the streets 
of New York, and we see men and women although they are per- 
fect strangers. Generahzed, the behavioural world, temporally con- 
sidered, consists of a great number of class-objects which is very 
much smaller than the number of all individual objects. Such a 
class IS a very real psychological reality, because it determines the 
actually appearing individual object. To us a Chinese or a Papuan in 
his nauve dress looks strange, and similarly we look outlandish to 
Chmese or Papuans who come in contact with white people for the 
first time. In these cases there exists a conflict of forces: on the 
one hand, the person of the other race still appears with the claim 
to be a human being; on the other he docs not fit the class schema 
of human beings as it has been built up. The results of this con- 
flict may take various forms, only two of which will be men- 
tioned. Provided that the conflict does not remain a more or less 
isolated occurrence but becomes fairly regular, the class schema 
Itself will be affected* a human being will now be something that 
may have any colour of skin and whose main characteristics will 
appear equally well in different forms. But although this is the 
most stable resolution of the conflict, it is not, unfortunately, very 
easily achieved. As a rule the class schema remains unaffected and 
determines the charactcnsuc of the individuals who, although they 
raise the claim to belong to it, deviate from it in certain striking 
aspects. The class schema, then, forms a sort of framework, or 
standard, and what does not fit into the framework, or does not 
conform to the standard, appears as inferior. The stranger is the 
barbarian; he is inferior m every respect, simply because he is dif- 
ferent from the type; he is less intclhgcnt, less honest, less sensiuve, 
and so forth.^^ The application to our art cntics is sunple. When we 
see a picture, we do not only see this particular object, different 
from all other objects, but we see a picture, i.e., a member of a class. 
And therefore its quality will depend to a large extent upon the 
degree to which it fits into our picture schema. In Mohammedan 
countries, where pictures have been newly mtroduced and where 
there are consequendy no standards, this innovation is greeted with 
acclaim, and every piaure is desirable. Thus in Samarkand one sees 
Another reason for the aversion to strangers will be discussed in a later chapter. 
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the streets lined with photographers who have the most atrocious 
backgrounds, canvasses painted in the most vulgar manner and 
representing ugly objects, against which the patrons stand to have 
their photographs taken. And that in a city which harbours a great 
number of superb Islamic buddings with glorious facades. The 
reason is simple. The Islamic religion forbids the taking of pictures. 
Therefore the people there grew up without pictures; with the 
old political order the religious order collapsed also, pictures were 
introduced and as a part of the new order were m themselves 
something good. The result may, of course, all too easdy be that 
the picture schema which these people build up will be a very bad 
one indeed. That one cannot explain this dehght m horrid pictures 
by the innate lack of taste of these peoples is clearly proved by the 
fact that they do not accept jazz music. They had their own music, 
and to that they faithfully stick. 

Our cridcs, however, have a picture schema. And if their schemas 
are as rigid as most of our schemas are, they will necessarily per- 
ceive as inferior a new work of art which does not fit into them. 
But schemas, historically considered, are not immutable. The more 
works of the new kind are produced, the more will they contribute 
to the picture schema, particularly since the different schemas are 
not unrelated to each other. The same needs that make one or 
more painters paint new pictures will make architects erea new 
buildings, musicians compose new music, poets write new poems, 
and even the dressmakers invent new fashions. Consequendy the 
same fences appearing m different fields, moulding different class 
schemas, will support each other mutually. Moreover, there will 
always be men whose schemas are not so rigid as to remain un- 
altered by the appearance of a new object. Thus, if our critics de- 
hght in van Gogh it is not because they are of themselves better 
critics, but because they have had a chance to develop other schemas 
than those who held his pictures up to ridicule when he painted 
them. 

Summary: The Class as a Temporal Characterisuc of Our Whole 
Behavioural Environment. Let us pause for a moment to consider 
what we have so far achieved. We have added a category to the 
description and explanation of our behavioural environment which, 
quite apart from its value in aesthetics, is of paramount impoitance 
in intr^ucing time into the structure of our world. Style, fashion, 
maimers, frequendy enough even morals, are all manifestations of 
the same fundamental principle, the development of class schemas 
with their particular “levels.” These class levels play a part perfeedy 
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comparable to the spatial framework, inasmuch as they also “put 
things m their places.” 

By introduang the class level and demonstrating its effect upon 
the appearance of things we have at least opened the door for the 
introduction of absolute standards m acstheucs. For if a work of art 
IS condemned because it does not fit the schema, it is not condemned 
on Its own merits. Expressed in our old terminology: the work P 
is rqected because it appears as PnoM> as a P detemuned by its 
deviation from the schema s. and not as it would appear without 
any schema or without the particular schema of the criuc. 

Class Schema and Absolute Value. The relativist may grant all 
this and interpret it as an argument in support of his own position. 
He will say: Each has to be taken for what it is, an experience 
occurring under special conditions. We can even go further and 
find that historically certain Pn are apt to appear first and grad- 
ually to disappear in favour of others. By studying the causes of 
these changes we may even be able to expl^n the history of 
aestheuc appreciabon, but nowhere shall we get beyond the mere 
facts into a realm of value, at no pomt of this whole investigation 
will the question as to the “proper” Pq emerge. But this argument 
forgets the artist, the man who created P, and who in doing so 
wanted to create somethmg defimte, who in his work was giuded 
by an idea of his picture which we shall call Pg. We are not con- 
cerned here with the question whether any parucular P, is good 
or bad, nor whether such a distincaon is valid; neither do we 
consider the quesuon whether the P which be has created is an 
adequate expression of Pa, 1 e., an object which will in the proper 
persons produce a P„ which is fundamentally like Pa. Our point 
here is only that the existence of the P* introduces a criterion by 
which we can discriminate between the P„. For those will be the 
most proper among them which come closest to the P,. This 
would be a perfeedy vahd criterion if we knew what the P* is. 
But as a rule the artist leaves us the P and nothing more. Sail, the 
mere existence of the Pa justifies our distinction of proper and im- 
proper apprehensions of works of art, even if we cannot in a given 
case decide which is the proper one. This may seem a small gain 
which for all practical purposes would leave the relativist’s position 
unshaken. But we can go a step further, although I can do no more 
here than indicate the direction this step will have to take. 

We go to a concert and hear a pianist play a piece of music. The 
critics will then say whether he has played it well or not. What 
does that mean? One criterion would hie that he has played the 
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score correctly, i.e., all notes o£ the score as they stand, with the 
proper tempo and rhythm. But this is neither sufficient nor even 
necessary for the judgment that the pianist gave a good performance. 
One man may play with pcrfctt technique and literally correctly, 
and yet the criucs and the audience will be disappointed, his re- 
production will appear empty and shallow. Another man may play 
with great freedom, not sticking always to the score, but he will 
produce an effect which will stir the audience and make the critics 
say that despite his inaccuraaes he has rendered the spirit of the 
work more faithfully than the correct player. And I have no doubt 
that the composer would agree with this judgment of the critics. 
Often enough a famous virtuoso or conductor will present a piece 
better than the composer could, as the composer will gladly admit. 
That seems to indicate that in a great work of art the P demands 
a certain Pn rather than another, and that the performance of the 
artist, which mediates between the P, the score, and the Pn, is 
judged according to its capacity of producing the proper Pn. 

This is nothing entirely new. When we discussed the laws of per- 
ception we saw that for the majority of stimulus distributions there 
is one most stable organization. When we look for the first time 
at the picture of Fig. 50 (p. 173) we are puzzled; something m 
the pattern is not right. We may discard it as a silly jumble of 
lines, but when we see it again and again we shall be dissausfied 
with Its chaotic nature. There seems to be something within it which 
demands a better order. As soon as the face appears everything is 
all right. The strain has disappeared and we shall find it very diffi- 
cult to see the original chaos again when we arc presented with 
the same pattern. Now it seems clear that in this example the face 
is the proper Pn, the chaos of hncs an improper one. And then we 
see how on purely psychological grounds we must acknowledge 
that there are proper and improper ways of apprehendmg a work 
of art. 

Return to NonSilent Forces in the Behamourd Environment. 
Let us now return to our main problem, the non-silent influence 
exerted by one object in the behavioural environment on another, 
the incongruity of an Egypuan statuette and a pile of cigarette 
boxes. We say that persons who feel such incongruities and arrange 
their rooms in such a way that such incongruities do not appear 
have good taste. By this we mean that they are capable of seeing 
things m their proper way and of seeing greater parts of the be- 
havioural world in umty. It may be necessary to do the first without 
the second as in an auction room where all sorts of objects are put 
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into view. Here the proper attitude of the expert who wants to buy 
is to isolate each object as much as possible. But the rooms m which 
we hve will look the better, the more we are able to perceive them 
as umties in which the “fields” of the different objects do not clash 
with each other. The less a person perceives a room as a umt, the 
less will he experience such clashes, and the less taste are his rooms 
likely to reveal. But the fact that for some persons any combinauon 
of objects is possible does not prove that for those others who are 
grossly offended by incongruities of style or quality these characters 
of ugliness and bad taste do not exist. These “incompatibihtics,” 
then, are true properties within the behavioural world of those who 
expenence them. Thus we see that even within the behavioural 
environment orgamzation is not entirely silent. 

Dynamic Relations Between Objects and Ego. Objects Determin- 
ing Our Behaviour. From the fields of forces which surround the 
objects in our behavioural environment and affect other objects 
therein, we now turn to the dynaimc relauons which exist between 
the objects and the Ego. A descripuon of the objects within our 
behavioural environment would be mcomplctc and inadequate if 
we omitted that some of these objects were attractive, others repul- 
sive, and others mdiffercnt, the terms attractive and repulsive to be 
taken in the broadest sense. Now for an object to be attractive 
means that there are forces within the field starting from the object 
which tend to shorten the distance between it and myself; the 
opposite IS true of repulsive objects, whereas the mdifferent objects 
exert no such pressure upon me. Within the two groups of attrac- 
tive and repulsive objects there exists agam a variety of special 
characterisucs. A handle wants to be turned, a step invites a two- 
year-old infant to climb it and jump down from it (Lewin), choco- 
late wants to be eaten, a mountam to be climbed, and so forth. 
There is less differenuauon in the repulsive group, naturally, smcc 
a negative behaviour will depend much less in its detailed execu- 
tion upon the particular object by which it is started. Nevertheless 
we can distinguish the group of escape and avoidance reactions, 
ranging from a mere turning of the eyes to pamcky flight, and the 
destruction reactions, which may be regarded as lying between the 
limits of tearing up a piece of paper and the drum fire of modern 
warfare. 

The Origin of These Forces. At any rate the things in our en- 
vironment tell us what to do with them; they may do so more or 
less urgendy and with any degree of speaficity. But their doing so 
indicates a field of force between these objects and our Egos, a field 
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force which in many cases leads to action, and which is in most 
cases of the non-silent kind. What is the ongm of these forces? 

Examples: (i) Letter Box. In order to answer this quesuon we 
have to discuss several examples. We begin with the letter box 
which attracts us when we are carrying a letter in our pocket but 
is an indifEerent object once the letter is disposed of. In this case 
no property of the letter box as a visual object is responsible for 
our action. The red pillar in England will have the same effect as 
the green receptacle m the U. S. or the blue boxes in Germany. 
I must have learned that these objects are letter boxes, in other words 
these objects must have acquired a defimte relation to my behaviour. 
In the second place, however, these objects, once they have acquired 
the character of being letter boxes, will influence my behaviour di- 
rectly only under spcaal condiuons, viz, when I want to post a 
letter. Their dynamic function then is to effect the actual execution 
of a deferred action; they afiect the Ego in such a way that a sys- 
tem— intention to post a letter— which up to that moment was 
under tension and did not control the execuuve, gains that con- 
trol. The action itself, however, derives ultimately from the inten- 
tion, i.e., from the tension within the particular Ego system. This 
case 18 typical of a great many. It exemphfies Lewin’s theory of 
the reaprocity of a need and a demand character, for the very 
aspect of the red or green or blue object which makes me approach 
It and drop a letter into it is called by Lcwin its demand character. 
Indeed, without the need to post a letter this object, although it 
appears in my field not as a coloured object but as a letter box, docs 
not have this pamcular demand character. The dynamic situation, 
then, is this: I have a need which for the moment cannot be satis- 
fied; then an object appears in my field which may serve to reheve 
that tension, and then this object becomes endowed with a demand 
character — the emergence of the parucular object and its endow- 
ment with a demand character may actually be two different mo- 
ments, but it may also be that the object emerges simultaneously 
with die demand character, in which case the need would have been 
effective in the very first organization of the object; since we have 
as yet no exact knowledge of the condition tmder which either of 
these two cases is realized, we neglect this difference. 

The next step is that our behaviour changes, the unrelieved stress 
gets command of the executive; but the action is regulated by the 
object with the demand character; in other words, the executive 
must be also imder the influence of the force which, as demand 
character, issues from the latter. Thus, dynamically speaking, this 
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case is very complex, because of the role which the Ego plays in it. 
At first, through a tension within one of its sub-systems, it deter- 
mines the field organization, and then its actions are codetermined 
by the object which it has endowed with the attracuve (or repulsive) 
force. Even in this case we cannot describe the situauon, however, 
without granting to the forces between the Ego and the object some 
influence on the executive, although the Ego tension which pre- 
existed before the objea appeared, is the prime mover, the cluef 
commander of the executive. 

(2) Food. Let us turn from momentary quasi-nceds, intentions, 
resolves, etc., to more fundamental motives. The hungry animal 
will be attracted by food, the animal after a good meal will leave 
the same food unheeded — again a close correlation between need 
and demand character. How dehcious a beefsteak looks when we 
return from a long walk, and how cold we feel towards it after 
a sumptuous repast. It no longer looks the same, havmg lost its 
demand character. There remains, however, one question: Why does 
the beefsteak and not the napkin or a candlestick look delicious 
to the hungry man? It seems a silly question to ask, for we can 
eat the former, but not the latter, as we know by experience. But 
I did not want my question to be taken qmte $0 literally. Why does 
a young hungry animal, like a chick, peck at certain objects and 
not at others'* How can the chick know that the things it pecks 
at are eatable? It is easy to quash this quesuon by the counter- 
question: How do I know that the animal knows? 

Insunct vs. Reflex-theory. This antithesis of point of view is the 
quintessence of a good deal of the discussion of insunct. Those 
psychologists who try to keep that orderhness and purposiveness 
in their theories which they ^served in the behaviour of animals 
would speak of msuncUve acuviues in such cases as we are dis- 
cussing now, while those who try to exclude orderhness from their 
premises would speak of mere reflexes, i.e., stimulus-response con- 
necuons. The dificrence between these two interpretauons, as far 
as It affects us here, comes to this: whereas the reflex theory con- 
nects behaviour direcdy with the stimulus, the msUnct theory con- 
nects it, in our terminology, with the behavioural environment of 
the animal, or with its psychophysical field, and that m such a way 
that It ascribes to the parucular field-part such quahues as make it 
arouse the speafic reacuon. Thus Mad>}ugall says: “Reflex action 
is response to a stimulus; instincuve acuon is m many cases a re- 
sponse to an object,” and the capaaty for perception “is given in 
the innate consutuuon of the animal and is as essential a part of 
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the total instinctive disposition (or instinct) as the capacity to 
execute the train of bodily movements which catch our eye”; and 
lastly: “We may therefore define ‘an instinct’ as an mnate disposi- 
tion which determines the orgamsm to perceive . . , any object of 
a certain class, and to experience m its presence a certam emotional 
exatement and an impulse to action . . (1923, pp. 75, 99, no). 

In our termmology this would mean that b^usc of its msunctive 
endowment an animal will see certain objects as things to be eaten, 
others as things to be killed, others again as things to run away or 
hide from. In other words the adherents of a true instinct theory 
would claim that because of their msunctive endowment anunals 
see certam objects with certam demand characters. We can easily 
avoid the disputable term instinct and yet retam the gist of this 
theory, for we have all along dcchned to explain acuon m terms of 
stimulus-response connections and have mstead established the de- 
pendency of action upon properues of the psychophysical field or 
the behavioural environment of the animal. Thus our quesUon as 
to the reasons for the ammal’s selection m its search for food is a 
perfectly legitimate question. The ammal, under the stress of a 
hunger need, approaches certain objects which it eventually swal- 
lows. This means that there must be something in the object that 
makes it attracuve, even if it possesses this demand character only 
when the animal is hungry. Since from the very first there is some 
selccuon, since not all objects are endowed with demand characters, 
and certainly not all with the same ease, there must be something 
in these objects to account for this selccuon. In formulating our 
conclusion thus, we put the reason m the (behavioural) object and 
not in a mystical knowledge of the ammal’s, a point worthy to be 
menuoned in considerauon of many attacks levelled against instmet 
theories. But if it is so, then the demand characters cannot all be 
enurely dependent upon the needs and preacquired knowledge of 
the animal. Rather must we assume that certain objects have, qua 
behavioural objects, certain demand characters. We recall the fact 
estabhshed by Gotz (sec Chapter III, p. 88) that chicks prefer the 
larger to the smaller grains. It is more dian unlikely that this can be 
explained by experience; for qmte apart from the mtrmsic difficul- 
Ucs inherent in such an explanauon, the same preference is shown 
by rats to sunflower seeds, where the difference of size resides only 
m the uneatable husk and not in the real seed (Yoshioka).^* Since 
It takes more time and effort to unhusk the seeds from the larger 
than from the smaller husks, experience, if it had anything to do 
“ See alio Tolman, pp. 30-31. 
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with the matter, should favour the smaller rather than the larger 
pieces. Therefore we may safely assume that the preference for the 
larger morsel of food is not acquired. Then it can only mean that 
the larger has the stronger demand character. Again, moving ob- 
jects have much stronger demand characters than stationary ones. 
In short, our assumption that certain behavioural objects possess by 
themselves demand characters seems to be confirmed by the facts. 
The relauon between demand character and need is sail there, but 
we see that it is not sufficient to explain the arousal of a demand 
character. 

Silent vs. Manifest Organiaauon in These Two Examples, Let us 
consider the demand chi'actcrs and their corresponding needs and 
quasi-needs (intentions) from another point of view. We saw at the 
end of our discussion of the latter how complex the dynamical 
situation IS. How much of this complexity is silent, how much 
“manifest”.? The mtention, or need, is mamfest, or will be at least 
in a great many cases; similarly the demand character will be mam- 
fest; i.e., we sec the letter box as the proper object we needed to 
carry out our mtention; the piece of steak looks most appetizing; 
and lastly the relation of our acttons with regard to both need and 
demand character is again, in most cases, manifest. When we 
cross the street in order to get to the letter box, we know why we 
are doing it, and when we hft the piece of meat to our mouth we 
are also well aware of the meamng of this action. The functional 
relation between demand character and need, however, is silent. 
When we arc hungry we do not know, except perhaps mchrcctly 
on account of rather sophisucatcd experience, that those deliaous 
dishes spread on the table will have lost all their glamour after 
we have eaten; and we are not aware that the letter box owes its 
force of attracuon to our mtenuon to post a letter. Finally the in- 
herent demand character, which we found it necessary to assume, 
belongs to the object in the same way as its shape and colour, i.e., 
because of silent orgamzauon. If we can accept our feeling of 
forces which make us do things as true indications of actual field 
forces, if, in other words, our concept of the manifest organization 
IS correct, then indeed our executive must be subject directly to 
forces existmg between the Ego and the field. 

(3) The Tdephone Bell. Signals. Let us turn to a third example: 
we hear the telephone bell nng and we rush to the instrument, or, 
when we have just settled down to a mce afternoon nap, we still 
experience the claim and grow angry at the disturbance, even if we 
do not actually obey the summons. That the specific demand char- 
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acter of the bell is a product of experience is obvious; also that it 
appeals to certain of our needs. But again this does not seem to be 
the whole story. With tbs “signal,” as with many others, we have to 
raise the quesuon why it has been selected. And in our attempt at 
answermg tbs question we shall find that we choose our signals 
often enough because they arc particularly suitable to be signals, 
because they possess certain demand characters by themselves wbch 
make them fit to assume a speafic meamng. The suddenness, in- 
tensity, and recurrence of the bell arc such characteristics. 

Attention. All these tbee characteristics have been listed as “con- 
ditions of attention,” together with several others of wbch we shall 
only mention quahty: certam quahucs, hke a bitter taste, the smell 
of musk, and the colour yellow having a particularly strong effect 
on attention. The discussion of the conditions of attention wbch 
twenty-five years ago was carried on with great vigour and played 
a Icadmg role in the psychological drama has ceased to interest 
psychologists. The reason for this change seems to me to lie not 
so much in the facts wbch supplied the matter for tbs discussion 
as in the concept or concepts of attention wbch set their mark upon 
it It would serve no useful purpose to review these old conceptions. 
Instead we shall define attenuon in conformity with our general 
system, thereby achieving a defimuon wbch is in perfect accord 
with the meamng of the word as used m ordmary language. When 
we encountered attenuon before (Chapter V, p. 206 ) we said it was 
a force starung within the Ego and being directed towards an ob- 
ject. This IS, of course, what we ordinarily mean by it when we 
say: “Please pay attenuon to what I am saying,” or “Please con- 
centrate on your problem.” To treat of attenuon (as Titchener did, 
1910) as a mere property, attribute, or dimension of field objects, 
called clearness, robs it of its main character, its Ego-object rcla- 
uonsbp. And if we define attenuon as an Ego-object force we can do 
jusuce both to so-called voluntary and to mvoluntary attenuon. In 
the former the force starts from the Ego; in the latter, primardy 
from the object. Tbs way of lookmg at attention is, naturally, not 
absolutely new. It was kept from gainmg its due weight by the psy- 
chologists’ wish to keep the Ego, and with the Ego all psychological 
dynamics, out of their science. But when we read Stout’s defimuon: 
“Attenuon is the direcuon of thought to tbs or that speaal object 
in preference to others” (1909, I, p. 203), we rccogmze the same 
general idea. True, we must subsUtute the Ego for Stout’s “thought.” 

Intensity, suddenness, recurrence, as conditions of attenuon as- 
sume a very defimte meamng under our defimtion. Attention as a 
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force within the total field cannot be aroused by stimuli directly, 
but by field objects which in their turn owe their existence to 
stimuli. Consequently we must say that such objects as are pro- 
duced by strong, sudden, recurrmg stimuh, and by stimuli of par- 
Ucular quahties, possess characters by virtue of which they affect 
the Ego. If these old statements about the conditions of attention 
are true, they indicate again that demand characters may belong to 
field objects apart from Ego needs which produce them. 

(4) Physiognomic Characters. A last group of examples will raise 
this conclusion which has been forced upon us again and agam 
to a state of certamty. We go to an interview upon which our whole 
future may depend. We are determined to be as nice and amiable 
as we can, and then we come into the presence of a man whose face 
makes it quite impossible to carry out our resoluuons. True enough, 
we force a smile and use polite language, but inwardly we shrink 
with aversion and have to make the greatest effort not to betray our 
real feehngs. It is unnecessary to multiply examples of this kind — 
and it would be just as easy to find instances where the demand 
characters of the face were as posiove as they were negauve in our 
case. But I will remind the reader of an experiment which Kohler 
performed with his chimpanzees. He had prepared a painted card- 
board copy of a Singhalese demon mask, a ghastly-looking face. 
When he entered the animals’ playground, the apes, as usual, ap- 
proached to greet him, when suddenly he held the mask m front 
of his face, with the result that with one exception all the ammals 
disappeared into a box, where they were joined by the last a nim al 
after Kohler had approached a few more steps. 

We conclude that objects in the field may possess characters which 
can be expressed in terms neither of shape and colour nor of prac- 
ucal use, and which arc apt to exert a powerful influence on bur 
behaviour. These characters arc for us most pronounced in human 
forms, but may belong to almost any object. Our preoccupauon with 
practical use and scientifically classifiable properties has robbed our 
world of a good many of them. A corpse has to the ordmary person 
a very strong character of gruesome awe, but no longer to the 
medical student who has dissected corpses by the score. On the 
other hand, if we can abandon our pracucal or scienufic atutude, 
we become aware of more and more such charaaeristics. Among us 
the poets and artists are those who are most free from the craving 
for efiiciency. And truly, for them the world is ncher in such char- 
acters than it is for us. I have already referred to Wordsworth’s 
dafiodib (p. 326), and I could add any number of examples from 
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poeixy and prose, Rilke’s novel “Malte Launds Brigge” being par- 
ucularly full of tkem. How even a humble piece of furmture may 
possess such characters is revealed by a pamting by van Gogh in 
the Tate Gallery in London, where we see a simple chaur which 
seems to carry the pathos of the world. 

It does not seem adequate to me to call these characters demand 
characters. I choose a term which gains greater and greater signi- 
ficance in modern psychology, viz., phystognomtc character. Several 
psychologists have b^n led to the belief, which I consider well 
founded, that at more primitive stages of human development, for 
children and primitive peoples, these physiognomic characters play 
a much greater role than in our behavioural world (Scheler, 
Werner). The primiuve behavioural world is, as Werner puts it, 
a physiognomic world, which means that the organization of the 
field IS such as to enhance the physiognomic characters at the ex- 
pense of those properues which we find as the outstanding features. 
Food, then, if it is selected without prior experiences, must possess 
physiognomic characters, which may reside in its looks, or as much 
or even more so in its smell. Thus our discussion of the demand 
characters which correspond to the real needs and of those which 
belong to signals has antiapated the introducuon of the physio- 
gnomic aspect of our behavioural environment. If a girl has “sex 
appeal,” she has a defimte physiognomic character. 

A Conclusion About the Classical Theory of Sensation. If we 
look at the classical theory of sensation from this point of view, it 
gams a very dificrent aspect. Sensations and their attributes appear 
as products of a particuW kmd of organization achieved by human 
beings in highly developied civdizations, but no longer as the raw 
material out of which all consciousness is built. “We must assume 
that features hke ‘threatenmg’ or ‘tempung’ are more pnmiuve and 
more elementary contents of perception than those we learn of as 
‘elements’ in the textbooks of psychology” (Kofika, 1928, p. 150). 
Or a quotation from Wertheimer: “Does a child or a primitive man 
expenence a ceruin unt of red in the scientific sense of a quahty of 
sensation? Surely his actual experience is much closer to ‘exciting,’ 
‘gay,’ ‘strong,’ . . .” (1925, p. 15). Without such a view it would be 
^d to imderstand the magic-mystical world of pnmitive peoples 
or the behaviour of small infants. 

Origin of Physiognomic Charaaers. Although, then, the existence 
of the physiognomic characters in our behavioural environment is 
safely estabhshed, we have to enter the field of mere hypothesis 
when we try to raise the question as to thar origin. For a number 
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of cases, those to which the term physiognomic is most pertinent, 
viz., the understandmg of the other person’s emouons, Kohler has 
given a sausfactory theory which we shall discuss in our fourteenth 
chapter. Here we shall try to approach our problem in an even 
more general way, advancing for critical consideration and possible 
experimentation an hypothesis which must necessarily be in keep- 
mg with our system. Our hypothesis must, m other words, be an 
hypothesis about the nature of the organization of the Held. We take 
our clue from the considerauon of the most pronounced physio- 
gnonuc characters, the horrible, the majesuc, the enchanting. Words 
like these describe objects with reference to ourselves. May we then 
venture the assumpuon that these characters arise in organizations 
which include the Ego ? This does not mean that they belong to the 
Ego; we leave them where we find them, m certain objects, but 
we claim that these objects possess them only in an orgamzauon 
which also includes an Ego, and an Ego of a special kind. Such an 
hypothesis would well accord with the fact previously mentioned 
that on more primiuve levels the physiognomic characters arc far 
more pronounced than at our own levd of civilizauon. For the 
separauon between the Ego and its envu-onment increases with the 
progress of civihzation. The more umtary the total field composed 
of Ego and environment, the more should the latter be endowed 
with physiognomic characters. Lack of separauon means ample 
dynamical interplay. Therefore the presence of an Ego in an or- 
gamzation should affect the environmental parts the more, the less 
the degree of separauon of the Ego, This is again in full harmony 
with Wertheimer, who conceives of the original Ego-environment 
relation not as of a purely cogmtive one, in which the Ego merely 
takes cognizance of objects, but as of a conauve one, in which the 
Ego adapts its behaviour to the environment (1925, p. 15). Again 
we are tempted to refer to mstincuve behaviour; the common man 
apphes the term mstincuve to this kind of situauon: a person doing 
the right thing without knowing why and yet feehng that he had 
to. When we say: Women rely more on insunct than men, we mean 
just this, that m a woman’s behaviour the Ego is less separated 
from the environment than in a man’s, and that ^erefore the mutual 
interplay of forces which detenmnes the behaviour on the one hand 
and the physiognomic characters on the other is stronger. How 
many men accept their wives’ judgment about the character of new 
acquaintances and even their old friends, and how many women 
accept their husbands’? This popular usage of the word instincuve 
seems, therefore, to be well founded, to be perfeedy compauble with 
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the theory of behaviour. And in this meaning it is also well ap- 
phcable to the insnncuve acuvity of animals, which has led to so 
many controversies. Truly, the Ego will be much less separated in 
an animal than m man, and therefore we ought to expect a much 
more direct dependence of the animal’s behaviour on its behavioural 
environment, less and less cogmuon, more and more direct response 
— but of course not in the sense of the sumulus-response or the 
reflex concept 

We return to the physiognomic characters. According to our 
hypothesis they arise m objects when these objects arc in dynamic 
rdauon with the Ego, when, otherwise expressed, a state of tension 
exists between them and the Ego. It is important to keep in mind 
that the kind of tension will vary for the different physiognomic 
characters. Not only will it be different in sign — ^posiuve or negauve 
— and in degree, but also in quality. The kind of tension will de- 
tcrimnc our responses: attack, flight, approach, succour, disregard, 
compassion, and so forth. 

Gaps in Our Hypothesis. This reveals a first gap in our hypo- 
thesis, for as yet we can translate only a few physiognomic char- 
acters into kinds of tensions, and probably for a long ume to come 
we shall have to be satisfied with a behavioural descnption of the 
physiognomic characters and their relation to action, without being 
able to assign to them very defimte distributions of forces. But our 
hypothesis contams another and more serious gap: we do not know 
in ever so many cases why a certain object possesses its physiognomic 
character. We can hnk up the insistency of objects produced by m- 
tense and sudden stimuh with the slwp gradient by which they 
emerge from the field, which entails a large potenual difierence or 
tension; we may equally connect the physiognomic character of 
colours, pamcularly the impressiveness of red and yellow, with 
their hardness, which again means a better segr^auon and thereby 
a greater tension, but for most other cases we have frankly to admit 
our ignorance, hoping only that the explanations which we find 
possible in the more simple cases may serve as clues for the more 
complex ones. 

We may even doubt the general vahdity of our hypothesis. Is it 
true that all physiognomic ^aracters require an Ego-objea organ- 
ization; may not physiognomic characters also arise within the 
organization of the external field without participation of the Ego? 
I do not mean the case where orgamzation has not reached the Ego- 
level. Tensions in such organizations will have to be described in 
behavioural terms as neither Ego-emotions nor physiognomic char- 
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actcrs, but something from which cither of these two kinds of eX' 
pcnenccs will later emerge. The total field, not yet differenuated 
into Ego and object, will as a whole be satisfactory or unsatis- 
factory, a state which we may approach in our transiuons from 
waking life to sleep. I mean the opposite extreme, organizauon 
with a strong Ego separation. That under these condiuons phys- 
iognomic characters deteriorate, we have already emphasized. At 
the same ume the aruculauon of the field gains in many other re- 
spects. Should we then attribute the remaining physiognomic char- 
acters to the rcmaimng Ego-object rdauon, or should we also 
envisage the possibihty that they may be due to the interplay of 
forces m the environment? I shall be sausfied with raising the 
quesuon without an attempt at givmg an answer, which at the 
present time would be no more than guess-work. 

Rctnm to Problem of Executive ContioL We arc now prepared 
to return to our problem whether the executive can be controlled 
directly by the forces between the Ego and the surrounding field. 
For we have found that objects possess not only demand characters 
with which they arc endowed by pre-exisung Ego-tensions, but also 
physiognomic characters which do not depend upon any such spe- 
cific stress, although in many, and possibly in all, cases they pre- 
suppose an Ego for then appearance. Perhaps this disuncuon might 
become a true terminological distinction; it grows ambiguous only 
in those cases where, as in the appeuzing character of food, both 
factors seem to be combined. The attracUveness of an eatable object 
would have to be called a demand character, masmuch as it disap- 
pears m states of satiety, and a physiognomic character inasmu^ 
as it depends upon the properties of the food object itself. We leave 
the terminological quesuon open, content with having pointed out 
the interplay of different forces. What then is our answer to the 
question whether the execuuve can be directly controlled by the 
cAject-Ego forces? 

Complexity of the Dynamic Situation. The answer seems sunplest 
in cases of direct reacuons to physiognomic characters. Here, at 
least m the beginning, the executive seems indeed to be under the 
control of these forces. The Ego-field relation is unstable, and the 
executive changes the situation in the direction of greater stabihty 
of this relation. In actual fact dcar-cut cases of this simple nature 
will be very rare. If the Ego-field relation is unstable, the Ego itself 
will become unbalanced also, i.e., the object-Ego stress will produce 
intra-Ego stresses, which in their turn will begin to control the 
executive so as to re-balance the Ego. Nevertheless it seems plausible 
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in these cases to attribute the primary impetus to action or the orig- 
inal control of the cxccuuvc to the Egoobject stresses. 

That the situauon is much more complex with typical demand 
characters follows directly from our previous discussion of the 
dynamic situauon in these cases. In considerauon of this complexity 
I am loth to attribute the enure control in these cases to the Ego. 
At least one would have to disunguish between a direct and an m- 
direct influence of the Ego. The first follows directly from the need, 
the second by way of the demand character, which though it has 
been, at least partly, created by the need, is an Ego-object force. 

Tolman’s Theory of Physiognomic Characters and the Actions 
Corresponding to Them. Is it possible to simphfy our interpretauon 
and at the same ume make it more adequate? Tolman proposes a 
theory which, in our terminology, would exclude the object-Ego 
stresses from the control of the execuuve, reserving this to the Ego 
Itself. I quote: 

“Similarly, the state of agitation to be called fright . . . does not arise 
merely, or primarily, as a result of danger-threatening ‘disturbmg 
stimuli,’ but rather as a result of an uutiatmg mternal physiological state 
which, for want of a better name, we may call timidity, and which 
must be present m order to make the animal sensiuve to such ‘disturb- 
mg stimuli’ ’’ (pp 273-4). 

Tolman’s main reason for such an interpretation seems to be that 
the same real object may arouse different emouons with their corre- 
sponding reacuons, e.g., fright and pugnaaty. I quote a few more 


“Both fright and pugnacity arc gettmgs-away from their respectively 
evoking disturbing stimulus-situations. But the manner of getting away 
IS charactenstically different in the two cases” “This difference m 
the characters of fright and pugnacity is particularly obvious and pro- 
nounced when It is one and the same environmental object . . . which 
happens m the one individual to arouse fright, and in another pugnacity. 
. . . Given equal or similar past trammgs, ... if he (the animal) have 
a large dose of the initiating physiological state which we have desig- 
nated timidity, then his fright impulse will be aroused ... If, on the 
other hand, ... he have a large dose of the mitiating state of pug- 
naaousness, his pugnacity impulse will be aroused” (pp. 280-281). 

I shall try to discuss this view in our terminology and within our 
system, disregarding the fact that “large doses of mitiating states of 
timidity or pugnaaty” can hardly be accepted as final explanations. 
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Wc must, to appraise Tolman’s argument, distingmsh two cases; in 
the first the same real object appears to two difEerent people with 
two different physiognomic characters, in the second the physio- 
gnomic characters are the same, yet the reacuons are different. 

For our first case we choose the following example: two persons 
have an encounter with the same ruffian. One of our two persons is 
a writer who never takes any physical exercise, the other a first-rate 
prize-fighter. To the first the ruffian will look formidable, to the 
second he will appear as a weak boaster. Why ? Because the first 
possesses a great dose of timidity, is, to put it blundy, a coward, and 
because the second has an equal dose of pugnaciousness, is, again, 
in blunt words, a rowdy ^ I do not admit for a moment that this 
explanauon, though it is possible, is necessary. Our writer may 
he extremely pugnacious and our prize-fighter, hkc Cashel Byron 
after his marriage, a perfectly peaceful man, and yet the ruffian may 
appear formidable to the first and despicable to the second. Our 
hypothesis of the physiognomic characters allows for an explana- 
uon of this possibihty. Wc derived the physiognomic character from 
the paiticular object-Ego orgamzauon achieved at the moment. 
This orgamzauon will, as all orgamzauons, depend upon the rcla- 
uve properues of the objects orgamzed. Now in the writer’s field 
there is this bulky and heavy fellow, i.c., a physically large person, 
and his Ego, which is physically small and weak : a good reason for 
the ruffian to look formidable. Conversely, for the prize-fighter the 
physical Ego may be considerably larger than that of his opponent, 
with the result that the ruffian’s physiognoimc character is that 
of a sham power. Thus wc agree with Tolman inasmuch as wc also 
accord to the Ego an influence on the physiognomic character of 
the other person, but we disagree with him in our interpretation of 
this influence. 

But wc shall follow our example a little further. What will the 
two men do in their encounter with the ruffian? Should not, in 
Tolman’s theory, the writer try to make his escape, and the prize- 
fighter “sock the ruffian in the jaw”? Again a real possibihty. But 
It may just as easily happen that the writer gives fight and is badly 
beaten up, while the fighter turns away with a contemptuous shrug 
of the shoulder. These types of behaviour are particularly mtcrcst- 
ing, because they reveal a new complexity of behaviour which we 
have not yet discussed. Wc are, however, well aware of the fact that 
all action affects the exisung orgamzation and tends to maintain 
the organism mtact. Wc have also applied the same conception to 
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of our writer if he ran away? Most probably he would avoid physical 
injury, but certainly he would feci hunuliatcd, an effect which 
everybody understands and which we shall treat systematically 
later. It is enough here to say that flight would set up new stresses 
withm the Ego system, more specific^y within the Self, and that 
if these stresses are strong enough, our writer will not turn to 
escape but will face the danger. Unnecessary to apply the same 
trend of thought to the pnze-flghter. Our discussion has shown us 
that Tolman’s basis of discussion is too narrow, that the complexity 
of behaviour is dynamically far greater than his system allows. 

And let us now turn to the second case. An objea looks threaten- 
ing, There arc then, as the discussion of the first case has shown, 
two or more ways of acuon. Which of these will actually be taken 
depends upon a host of circumstances. The effect of the acuon upon 
the Ego IS one of them, but others may be equally cffecuve; ^us 
the fart that our reacuon would produce rehef in the qmckest and 
simplest way may determine the actual selection. The case m which 
a condiuon of dynamic stress has only one way of rehef, the pro- 
blem only one soluuon, is extremely rare in mental and organic life. 
We found this same situauon even in percepuon when we studied 
ambiguous patterns. In short, it seems not an adequate explanauon 
to derive flight in all cases from a pre-existmg state of umidity, fight 
from one of pugnaciousness. The dynamical situation is much more 
complex, and in this dynamical situauon Ego-object forces may play 
an important part in controlhng the cxecuuve. 

The Actual Control of the Executive. Complex as the dynamic 
situauon appears when we consider ail the factors which conuol the 
executive, it is in reahty still more compheated. For at any one 
moment there are numerous other factors which, although they 
are not in control, might be so. The Ego, being the complex suuc- 
ture we have shown it to be, contains a great number of sub-systems 
under pressure, all of which could be relieved by some acuon or 
other. Naturally most of these stresses must, for the tune being, 
remain unrelieved. So the quesuon anses which of all the possible 
factors — and we must include among them the pure field forces 
and the object-Ego forces as well as the pure Ego-forces— will at 
a given instant of ume gain control. It is impossible to give an 
answer to this quesuon at the present state of our knowledge. But 
such an answer, when it is available for a number of concrete cases, 
will have to take into account not only the mdividual factors by 
themselves, but their mterpiay, the structure and interconnecuon 
of the Ego systems, the results which any one action will have not 
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only with regard to spcaal forces but also with regard to the whole 
Ego and its relauon to its environmenL 

GENERAL PRINCIPLE OF ACTION 

All action is a process by which stresses existing in the total field 
are decreased or removed. Because of the muluplicity of such ten- 
sions and their mutual interdependence the possibihties of action 
are pracucally infinite. And small actions may have enormous 
effects. An acuon may rchevc a stress in an Ego system which at the 
moment was isolated from the rest of the Ego and in full command 
of the executive. The result of this acuon may revoluuomze the 
whole life of the agent- 
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THE TASK OF THIS CHAPTER 

la the last chapter we have taken up points (3) and (4) of our 
programme formulated in the second chapter (p. 67). We have 
studied the Ego and we have demonstrated the forces which connect 
the Ego with its environmental field. Both studies have to be con- 
tinued. With regard to point (3) we must discuss the place of emo- 
tion and sentiment in the Ego, which so far has been menuoned 
rather incidentally, and with regard to point (4) we have to discuss 
the Ego-field relationships m greater detail, particularly the steady 
transformauon which the field undergoes under the influence of the 
Ego, its needs and quasi-needs, its desires, wishes, resolves and atti- 
tudes. Lastly, we must add a discussion of our fifth and last point, 
the rclaaon of behaviour to the geographical environment, the 
cogmuve or adjustive aspert of behaviour. 

THE PROBLEM OF ADJUSTED BEHAVIOUR 
We shall begin our discussion with this last problem. In our 
theory behaviour was determined by the propemes of the total 
psychophysical field, ir., by the dynamic structure of the Ego and 
that of Its psychophysical environment. Why is it, at the same tune, 
adapted b^aviour? Why docs behaviour, leading to ever new sta- 
bilizauons within the psychophysical field of the organism, also fulfil 
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the task of preserving the real organism m its geographical environ- 
ment? The answer must, necessarily, he m the relations between the 
geographical and the behavioural or psychophysical environment 
and in the changes which, owing to this relationship, the latter 
undergoes in any behaviour act. 

I see an object flying through the air in my direcuon. I either step 
aside or hold out my hand so as to catch it. In the first case the 
object, say a ball, will fly past me m my behavioural envuonment 
and in my geographical one; in the second case, on the contrary, it 
will, provided I am skilful enough, be caught in my hand, again 
both behaviourally and geographically. Under normal conditions, 
then, certain results m the behaviour^ field can come about only 
through corresponding results in the geographical environment. 
Only when the real ball is in real contact with my real hand will 
the behavioural ball appear in my behavioural hand. Therefore be- 
haviour, directed by and adapted to the behavioural world, must in 
cases hke these also be adapted to the geographical world. 

How the Behavioural Environment Directs Behaviour. The ques- 
tion may be raised here, how the behavioural world manages to 
direct behaviour or, in our terminology, how it controls the execu- 
tive. If an object comes hurtling towards us, no doubt we move so as 
to avoid It. But what is the actual occurrence in our nervous system? 
How does the perception of this moving object innervate our mus- 
culature? 

Stimulus-Response Theory Rejected. We discussed a similar 
problem in our theory of reflex acuon. There we found the tradi- 
uonal pathway or connection hypothesis according to which such 
innervation was explained as the simple transmission of the nervous 
excitation from the centripetal to the centrifugal part of the pre- 
established reflex arc. A similar hypothesis would be advanced to 
explain our last example; possibly some psychologists would even 
be inchned to take over the reflex arc concept without any modifica- 
tion; they would explain our stepping out of the path of an ap- 
proaching missile as due to an original connecuon between the 
stimulus and the response. But such a simple transfer of the reflex 
arc theory is possible only by the surreptitious introduction of the 
words sumulus-response. The reflex arc hypothesis is an anatomical 
hypothesis, the reflex arc is a nervous structure with its real centri- 
petal and centrifugal parts which are joined at a definite place in 
the nervous system. An excitauon started on a certain point of the 
sense surface is conducted to a definite place in the centre and there 
switched over to a speaal centrifugal neuron. But if we react to a 
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flying stone, the initiatory part of the reflex is not the stimulation 
of a point or a pattern of points on our retinae, but a process of 
motion produced within the central nervous system (see Chapter 
VII) by a real mouon. Therefore the terminal point at which the 
exatation is to be switched over from the centripetal to the centri- 
fugal branch of the arc is nussing. Otherwise expressed, the reflex 
IS not produced by a stimulus, the efferent impulse is not started 
at a parUcular place in the centre, but arises out of a process which 
m Its turn has been caused by a spatio-temporal stimulus pattern. 
In short, the traditional reflex-arc or stimulus-response conception 
has to be modified to fit this case. It is, truly, impossible to reduce it 
to the simpler instances from which the reflex concept was originally 
derived. Such a reduction could only 
take the form of connecting the 
point of excitation with the response. 
Just as the old theory postulated a 
separate connection between each 
reonal pomt and the oculomotor sys- 
tem to explain fixation (see Chapter 
VIII, p. 312), so the position of the moving object at the moment 
our avoidance reaction was started should, through the retinal 
pomt on which it was at that moment projected, determine the 
path of the efferent impulse. A theory which claimed this would at 
least be self-consistent. But it would be equally absurd. At the risk 
of being cntiazed for defeating a bogus opponent, I will give my 
argument tn extenso, because it may help the reader to be cautious 
in the applicaaon of the sumulus-response concept in cases which 
are less simple. In the first place, the posiuon of the stone at the 
critical moment by no means determines the stimulated point of 
the retinae. This depends also upon the position of the eyes at the 
moment. And yet, the response may be quite independent of this 
position of my eyes; I will step aside, whether I had previously 
looked straight at the stone or at an object to its left or right, above 
or below, m front or behind it. Practically every point of the 
retina will, in this manner of speaking, be connected with the same 
reaction. In the second place, the same retinal pomt will lead to 
different reactions, including no reaction at all, according to the 
whole path and the velocity of the flymg stone. If, in the accom- 
panymg figure, E stands for the person, P for the pomt at which 
the stone sets up the exaution in the afferent part of the reflex arc, 
and the three hnes i, 2, and 3 three different trajectories, then the 


E 

Fig. 91 
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same stimulus — the same because P is projected on the same retinal 
point in all three cases — will produce three different responses in 
the three cases, in i the person may step either to the left or the 
right, m 2 he will step to the left, and in 3 he will not move at all. 
And this leaves differences of velocity out of account, whereas such 
differences arc of the greatest importance for cases i and 2 and 
quite irrelevant for case 3. 

Thus the strict appheauon of the simple reflex arc theory is im- 
possible. Any modiflcauon would have to accept motion as a 
stimulus, that is to say not moUon of the external object, not even 
motion of the retinal image, but motion as a process withm the 
brain. But this modification is tantamount to a complete abandon- 
ment of the original reflex-arc hypothesis, since it has replaced the 
excitation in the afferent branch by a process in the bram, and has 
thereby destroyed the whole concept of connectionism. 

I shall not strain my imagmation to invent hypotheses which 
would preserve enough of the old conceptions to be sull called 
reflex theories. Instead I shall now try to give the kind of answer 
which solves the problem without any new hypothesis. 

The Dynamic Theory. The flying stone, if it comes in the proper 
direcuon, will set up a strong force in the field chiefly directed 
towards the Ego. If, on the other hand, its direction is different, no 
such force will arise. Consequently, in the second case, no movement 
will be made, since there is no force to initiate it. 

ORIGIN OF THE FORCES. Bcforc wc procccd in the discussion of the 
case in which the force is set up, wc must raise the quesuon why 
these forces arise. Probably the reader will be inclined 
to seek the cause in experience. The person or animal an Oc 
has learned that an object possessing certain character- [j _ 
istics will eventually hurt him if he docs not react to it. i 

That such cases exist is not to be denied, but equally Fig. 92 
strongly it will be maintained that no proof whatever 
has been given that they arc typical of all cases On the contrary, 
Wertheimer has proved in his classical experiments (1912) that a 
motion within a field exerts a force on other field objects near to 
the path of the motion. In one of his (/(-experiments (see p. 179) 
he exposed the following pattern of successive sumulation (sec 
Fig. 92), a represenung the object presented in the first, b that in 
the second exposure, and c an object which was shown either only 
together with a or b, or in conjuncuon with both. If then the condi- 
tions were such that one line was seen turning from the vertical 
to the horizontal, it frequently happened that c made a centrifugal 
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movement as indicated by the small arrow. Since we have proved 
that in many respects, and particularly with regard to motion, the 
Ego must be treated as a field object, we have no reason to exclude 
the possibility that the moving object directly, without any experi- 
ence, exerts a force upon it, a force which must depend upon the 
direction and velocity of the motion. Moreover, since we had good 
reason to believe that the total field was the more umfied the more 
primitive the organization, we should have to conclude that such 
direct influence would be stronger at primitive than at highly de- 
veloped levels Experiments in child- and animal-psychology must 
eventually decide whether our deduction is correct or not. 

DIRECTION OF FORCE AND RESPONSE INFLUENCE OF EXPERIENCE. A 

force IS a vectorial magnitude, i.e., it has a direction. It is hard to 
understand how in the case of an object moving straight towards 
this direction could be any other than the dir i of the 

motion Itself. But that raises a difficulty: Why do we in away 

from a hurtling stone but sidestep it instead^ I am inchned to 
explain this response by experience, believing that the firs 
would indeed be that of direct flight. Again experiment 
to give the final decision. But casual observations seem to confirm 
this view: every motorist’s patience has been severely tried by 
chickens and other animals on the road who tried to escape the 
approaching car by running away from it along the road. I remem- 
ber a precious half hour lost in this way out West on account of a 
small herd of untamed horses. How such behaviour, the result of 
the direct field forces, gives way to the more rational behaviour of 
turning to the side cannot be treated here. It will be taken up in 
a discussion of learning.^ For by regarding this modified form of 
behaviour as a product of experience we do not, at this point, con- 
sider It to be really explained. No recourse to experience is an ex- 
planation before a theory of experience or learmng has been de- 
veloped, and such a theory will be very different indeed from the 
traditional associationisuc one. 

The Dynamic Theory Continued: Dynamic Connection Be- 
tween Sensory and Motor Field. Wc now return to the discussion 
of our hurtling stone when, because of the direction of the motion, 
a force between the moving object and the Ego is set up. How will 
such a force determine the behaviour of the organism; how will it 
control the execuuve? For the behaviour of the organism under 
the stress of such a force is dynamically very different from the be- 
haviour of the small field object close to a motion field in Wert- 

^ See Chapter XIII, p 645 
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heimcr’s experiment recently described (pp. 371 f.). The latter occurs 
m the behavioural but not in the geographical field, and it is a direct 
effect, by which the object as a whole yields to a stress m the field. 
On both counts the behaviour of the organism is different. The 
change m the object-Ego relation within the behavioural field is 
here brought about by a change in the object-organism relation in 
the geographical field, and this change is not direct; the orgamsm 
is not pushed or pulled as a whole, as by a gust of wind, but has 
to effect the change by the innervation of certain parts of its mus- 
culature, which leads to limb movements. But in this respect our 
case IS no different from the case of eye-movements which we dis- 
cussed at the beginning of the eighth chapter. Therefore the same 
kind of explanation that fitted that case will also fit our new one. 
In the case of eye-movements a stress in the environmental field 
was reheved by eye-movements. All we had to assume in order to 
explain this was a connection between the visual field and the oculo- 
motor system. In our present case the stress exists between the Ego 
and the object, and is relieved by a movement of the organism’s 
body. Therefore all we have to assume is that such stress may be in 
communication with the motor centres in the brain or a lower part 
of the central nervous system. In that case the motor system would 
be thrown into action, and the form which the ensmng behaviour 
takes IS thereby determined. For such movement as would not be 
“adapted” would either leave the stress unaltered or increase it, 
whereas the “adapted” movement will decrease and eventually re- 
lieve the strain. Thus the adapted movements must be made for 
purely dynamic reasons. They alone are changes m the direction of 
eqmhbrium, whereas the unadapted ones arc not. They can only 
happen when other forces, stronger than those which we are con- 
sidering, are operative at the same ume. Thus, without any specific 
knowledge of the actual anatomical and physiological condibons, we 
can derive the adaptedness of behaviour. 

THE cacuLAR PROCESS. Kohlcr (1925 b) has, for the case of eye- 
movements, described the “arcular process” involved in such be- 
haviour. We shall apply his conception to our case of field-behaviour. 
We distmguish the distant sumulus Sd, the proximal stimulus Sp, 
the field aroused by the latter, F, and the movements executed by 
the animal M, and we shall designate by indices 0, i, 2 . . . the 
different moments of time. At first then we have the constellation 
Sd S 0 Fo. Now movement is started It results in a new rclauon 
between the distant stimulus object and the organism, therefore we 
have now M, Sp, F,. M, was the effect of Fo, it has changed Fo by 
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changing Sp and can have done so only by making Fo lose some 
of Its power of causing M; i.c., the force between Fi and the Ego 
must be smaller than that between Fo and the Ego. Fi will in its 
turn produce Mi which will lead to Spi and thereby to F, according 
to the same principle, and so forth, until a relation between the 
organism and Sd is reached m which the Spn produces an Fn which 
IS free of that stram which caused the movement. Of course in 
reahty the process is continuous; the different moments of time 
with their respective characterisucs are no real entities, but fictitious 
abstracuons made for the purpose of eluadaung the pnnaple. The 
main pomt in this argument is that the dnection of the change 
from F„_i to Fp is determined by the dynamics of the situauon. Fp 
must be in a condition of lower tension than Fp-i. To assume the 
opposite would be eqmvalcnt to the assumption that water would, 
by Itself, run up the hill. Truly, we can pump the water up, but that 
fact does not prove that by itself the water will not run down; on 
the contrary, the forces which pump the water up must be stronger 
than the forces which pull it down. Exactly the same is true of 
behaviour. New forces may be introduced, and if these are stronger 
than the original field forces, then the Fi will be under greater 
stress than the Fp-i. The pnze-fighter who leaves his corner to 
meet his opponent is in this very position, or the soldier who has 
to “go over the top.” The will to fight, the disciphne of the soldier, 
are the new forces which are responsible for these effects. But no 
new pnnaple is required to explain them, just as httle as we need a 
new kind of physics to explain the pumping of water. In our last 
examples also the movement actually made is such as to decrease 
the totd stress, much as partial stresses may be maeased by it. 
However, cases like our last ones introduce a new possibility of 
behaviour. The partial stresses which are increased by behaviour 
may become so strong as to equal the other stresses. Then movement 
will stop, or rather the behaviour will change, for then the total 
stress to which the orgamsm is exposed will be enormous, and dis- 
charge may take any course that is opened by the complexity of the 
total field. The Ego itself may give way and be severely injured 
as in cases of shell shock, again comparable to our hydrodynamic 
example, where the walls of the pipes may burst. 

MOLAR, BUT NOT MOLECULAR, BEHAVIOUR PREDICTABLE. OuT dynamic 

interpretation of behaviour, as opposed to the traditional machine 
interpretation,* allows still another inference well supported by facts. 

•For thu antithesu »ee Kohler, “Gestalt Psychology,” Chapter IV. 



THE PROBLEM OF ADJUSTED BEHAVIOUR 375 

Wherever we are able to predict animal or human behaviour, we are 
able to predict the behaviour as a molar phenomenon (see Chapter 
II, p. 25 £.), but very rarely shall we be able to predict the molecular 
aspea of behaviour, the actual limb movements or muscle contrac- 
tions. We arc, c.g., able to predict that an ammal will move towards 
a lure, or build a nest, that a person will write a letter or fly into a 
rage, but we cannot predict what actual limb-movements they will 
p^orm and even less what muscle innervauons they will effect. 
The latter depend upon a host of secondary conditions, entirely be- 
yond our ken, which in most cases will not a£Fect the final result 
or the general direction of the action. 

ENERGY RELATIONS. STEERING. Wc havc to add a last word about 
the actual dynamic situation. In our theory the forces m the total 
field direct the bodily movements of the orgamsm. This cannot, of 
course, mean that the energies consumed in these movements de- 
nve from the total field, for energy consumed in our muscles is of 
a different order of magmtude from the energies in the bram field. 
The dynamic relation must therefore, as Kohler has pointed out, be 
that of release and steering. The release conception is perfeedy 
famihar to tradiuonal psychology, but the concepuon of steering 
is not, whereas it is ]ust this function which explains the actual rela- 
tion between field and action. How large energies can be steered by 
small ones is exemplified by numberless techmeal steermg processes, 
e.g., by the driving of a motor car.* 

RELATION OF FtWCTION AND STRUCTURE IN OUR THEORY. Wc Can CX- 

press the meamng of our dynamic theory of behaviour briefly by 
saying: the anatomical structure docs not determine which muscles 
are to be innervated, what aaion is to take place, but the acuon 
requu-ed by the momentary field condiuons determines the anatom- 
ical substratum in which the last part of the total process will take 
place. To show that such an interpretauon was at least foreshadowed 
in the theorizings of other psychologists, even of extreme behaviour- 
istic leanmgs, I shall quote a passage from an arUcle by J. R. Kantor: 
“Docs the neural apparatus control the muscles any more than the 
muscles and glands control the neural apparatus? Is it not a fact 
that the specific pathways mvolved in any reacuon are involved 
because certain muscles or glands need to function?” (P. 28.) 

The “Adequacy” of the Behavioural World. We can now return 
to our mitial problem, why behaviour directed by the orgamzation 
of the psychophysical field is adapted also to the geograpbeal en- 

• See alio our earlier ducuwion in Chapter III, p 99. 
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vironment. We have already seen that its solution depends upon 
the nature of the directing forces and upon the rclauon between the 
geographical and behavioural environment. After having discussed 
^e former we must now, once more, turn to the latter and regard 
It from the point of view of “adequacy,” after having studied the 
laws which regulate this relation in Chapters III-VII. The orgamza- 
tion of the behavioural world was there found to depend upon the 
distribution of the proximal stimuh. “Adequacy” of the behavioural 
world, an organizauon which makes adapted behaviour possible, 
must therefore depend upon the properties of the distant stimuh 
which through the corresponding proximal stimuh produce the 
organization. Since the problem involved has been solved in Kohler’s 
luad presentation (1929, pp 172 f.), a few words will suffice here. 
Real objects are separated from their environment by differences of 
material and structure which in all normal cases will appear as dif- 
ferences m surface structure and therefore in inhomogcneities of 
proximal stimulauon along boundary lines which will produce 
segregated objects in the behavioural field. What is true of external 
articidauons is equally true of internal ones. Thus under normal 
conditions the geographical objects will produce organizations of 
the psychophysical field suitable to arouse action which is adapted 
to the geographical one. 

CORRESPONDENCE VERY iNcoMPLEts. But we must bc careful lest we 
overestimate the correspondence between the two fields. The condi- 
tions under which orgamzation occurs in the two fields are very dif- 
ferent indeed, and therefore in many respects the behavioural orgam- 
zation may not at all repeat the geographical one We have given 
enough examples in our previous ffiscussion (Chapters III-VII). 
Therefore we add here only one point of view: whereas the shape 
of a geographical object at a given moment may not be at all due to 
the forces expressed in the law of good continuation— a rocky ridge, 
for instance, owes its present statcT to the effects of erosion which 
attacks, roughly speaking, each part by itself— the behavioural ob- 
jects are always due to such forces; thus the rocky ridge as we see it 
is, as an orgamzation within the psychophysical field, a dynamical 
shape and as such subject to the law of good continuauon. Camou- 
flage, which we have previously discuss^ is an arufiaal device to 
produce such discrepancies and therdiy lead to non-adapted be- 
haviour. 

Thus the problem of adapted behaviour has led us to the problem 
of cogmtion in percepuon. And although wef could sketch only 
very briefly the solution of this problem, our sketch should have 
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shown how such a solution can be worked out on a larger scale. 
It is clear, however, that perceptual cogniuon can only be very in- 
complete. Even though the perceptual objects repeat to some extent 
some of the properties of the real objects, they are far from being 
perfect replicas. On the one hand they will possess characterisucs 
which the corresponding real objects do not have, on the other hand 
they will lack all those properties of the real objects which find no 
expression m such macroscopic surface quahties as can adea our 
sense organs. 

TEMPORAL PROPERTIES. MOUOK. But wc must DOt forget that in this 
formulauon we have neglected tunc, and yet the temporal character- 
isucs of the distant and thereby the proximal stimuh are equally 
important for organizauon as the spatial ones. Thus mouon of a 
red object will m most cases produce mouon of a behavioural ob- 
ject. Agam cogmtion arises through the occurrence of a psycho- 
physical process similar to the real process. And yet the two events 
m the geographical and the behavioural field, even though they 
correspond, have different causes, as becomes clear when we re- 
member the theory of perceived mouon. The case of the rotaung 
wheel IS parucularly illuminaung (Rubin, 1927) . Each point of the 
wheel passes through a trajectory which is a cycloid. And yet wc do 
not see this cycloid path, but instead a combmauon of a uanslatory 
mouon of the hub and a circular mouon of the rim, (See discus- 
sion in Chapter VII.) This is from the point of cogniuon very 
often the truer picture. If a carnage is pulled or push^ by horses 
or a locomouve engme, then the force apphed is a rcctihncar one 
and under this recuhnear force applied to the carriage the wheels 
begin to turn around their axles; or when the car is propelled by 
Its own power, the forces applied to the wheels make them revolve 
in circles round their axles and a translatory movement ensues. The 
fight which is uansmitted from the roUmg wheels contains, of 
course, no informauon of these processes. If the eye of the observer 
IS kept steady, then, apart from perspccuve distortion, each part of 
the wheel describes a cycloid on the reuna, the curve which results 
from the combmauon of the circular and translatory movement. 
But whereas we see a cycbid when a wheel with one lummous 
point on Its periphery rolls in complete darkness, normally we see 
two movements, a circular and translatory one. Of course the fact 
that we see this is not direcdy caused by the objccuve mouon, but 
is due to the internal forces of organizauon. TTie correspondence 
between the events in the behavioural and the geographical world 
IS therefore no direct pictunng of the one by the other, but due to 
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the fact that difierent causes may produce corresponding results. 
Since, however, different causes will as a rule not produce similar 
results we have to be very careful in accepting the dau of our be- 
havioural world as true information about the geographical, even 
when for purposes of behaviour the former may be adequate. 

Force, Causauty. We now consider two bodies colhding m such 
a way that they influence each other’s relative motions. The sim- 
plest case is that of one bilhard ball hitting another which formerly 
was at rest and imparting its motion to it. In the real world we 
have an actual exchange of motion, which we usually express by 
saying that the moving ball in the collision causes the motion of 
the resting one. What happens in the behavioural world ? The naive 
person wiU say that he saw that process of causation, that he per- 
ceived how one ball pushed the other, how its force was transmitted 
to it. 

THE POSITIVISTIC ARGUMENT AND ITS REFUTATION. But since Hume 
we have been taught that the naive person is mistaken; that he 
could not possibly see such transference of motion or force, because 
in the stimulating conditions, in the light waves, there is nothing 
that could produce such a percepuon. Forces do not emit or reflect 
light waves, only bodies do, and therefore all we could possibly see 
was one b^ moving till it struck the other one and then lying 
at rest while the other began to move. Moreover, having been told 
that we can see nothing else we thereupon may see just this and no 
more. This argument has had a profound influence on the develop- 
ment of the philosophy and the philosophic atmosphere of the last, 
let us say, hundred years. It is one of the cornerstones of the posi- 
tivistic atutude towards science which we had so many occasions 
to attack. But its strength and unassailabihty are only apparent. To 
be consistent we should have to say: We cannot see motion, for 
motion is nothing that reflects hght. Indeed, behavioural mouon 
is the result of field processes, i.e., processes occurring withm the 
brain, which need not at all be produced by really moving bodies. 
Therefore, as far as the argument goes we ought to deny that 
motion can be seen, a posiuon which some psychologists have in- 
deed taken (Driesch, Lindworsky). But such a view is m too strong 
a contrast with our everyday experience, our knowledge of animal 
behaviour, and our experimentation. What highly artificial and com- 
pheated hypotheses should we have to make, to mention only one 
point, in order to explain the results of Brown, whose subjects had 
to match the velocities of moving objects, if we did not admit that 
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motion with its vdocity can be seen, that it is a part of our be- 
havioural environment? 

Therefore we can accept the general view that mouon is seen, 
although It IS devoid of any special stimulus. But if that is admitted, 
the positivist argument is invalidated. Our behavioural world is 
indeed possessed of an inexhaustible number of properties for which 
no special local stimulation exists. A arde is “round,” the edge of 
this page “straight,” an arrow “pointed,” a decorauve pattern “sym- 
metrical,” to name but a few such properues.* The posiuvist might 
]ust as well daim that there is no such thing as roundness, or 
symmetry, because neither roundness nor symmetry reflects light. 
And if one looks at the history of psychology one has not to turn 
very far back to find a period where these characters, like shape 
m general, were treated as non-existent entiues. In our fourth chap- 
ter we took great pains to prove the reahty of shape, and we had 
to do It, because under the positivistic bias shape had tended to 
vanish from the sight of the psychologist. 

But then, if we refrain from expelling shape and motion from 
the domain of our science, what reason have we to exdude the 
experience of force or causation from it? Must we not say instead 
that as some spatial stimulus distnbuuons produce various shapes, 
and some spauo-temporal ones the experience of motion, so will 
others arouse the percepuon of force and causation? When in the 
beginning of our third chapter we gave a survey of our behavioural 
environment we enumerated “forces” among its constituents. We 
have now seen how these forces have to be treated by the psy- 
chologist, although this field is in sore need of experimental invesu- 
gation, owing, naturally, to the prejudice against causahty reared 
by posiuvism. Child psychologists have begun to study the fidd, 
thanks largely to the pioneering work of Piaget. In Huang’s careful 
invesugation which was based on Piaget’s work, some rather con- 
crete and defimte experiments have been performed which begm 
to throw a hght on the dynamical processes actually occurnng 
(pp. i68f.). 

THE DOtJBLE ASPECT OF THE COGNITIVE PROBLEM INVOLVED IN CAUSAL- 
ITY. With the acknowledgment of causahty as a trait of our be- 
havioural environment we have, however, not yet solved the cogni- 
tive problem mvolved. Indeed, this problem has two sides, with 
regard to the geographical and the behavioural, or rather the psy- 
chophysical environment. About the former only a few words arc 

* For a fuller ducwsion tee Kohler, 1929, Chapter VI. 
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in place. Since in many cases behavioural motion is a true index of 
geographical motion, there is no a pnon reason why behavioural 
causahty should not under certain conditions be also veridical with 
r^ard to geographical causality. This may mean either of two 
things: even if we were forced to abandon the idea that causahty 
was an adequate categcH^ for the description of the real world, hav- 
ing to be replaced by mere regular sequence, behavioural causahty 
might be an indicauon that we were in the presence of a case of 
su^ regular sequence. But there remains also the other and more 
important possibihty, the possibility, namely, that behavioural causal- 
ity gives us a true due as to the constitution of the real world. That 
would mean that positivism has been too scepncal in its selecuons 
of behavioural data from which to build up a theory of the real 
world. We all accept mouon as a true characteristic of the real 
world, and in doing so think of mouon more or less in terms of the 
mouons which we know m our behavioural world, and not merely 
as a distance-umc funcuon; and similarly our concept of vdoaty is 
still deeply rooted in our expencncc of behaviouraJ velocmes and 

not confined to the abstract expression Again, there is no a 
priori reason why behavioural force should not give us some direct 
hint of what real force is, even though we can define it as m 

dr 

This hne of thought cannot be pursued further, since we are not 
dealing with epistemology. Our remarks, however, will suffice to 
revive the quesuon as to what kind of material we can legmmatdy 
use for the construction of our world picture. And we are not 
alone in claiming that possibly we have overshot the mark in our 
criucal atutude. I need only menuon Whitehead, philosopher and 
mathematician, as supporting such a view. 

The other side of the cogmuve problem of causahty, however, 
concerns the behavioural world, or rather the psychophysical fidd, 
Itself. We must raise this question: If in our behavioural world an 
object A exerts a force on B, by setung it into mouon or affecUng it 
in some other way, are we jusufied in assuming that A as a process 
in the psychophysical fidd actually affects the psychophysical process 
B? When we think of our bilhard ball example it may appear that 
such an assumpuon is unnecessary. For the second behavioural bil- 
liard ball will suy at rest, however strong the force with which 
the first behavioural ball hits it, unless the second real ball actually 
moves. The motion of the real ball is therefore a necessary condition 
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for the motion of the behavioural ball, and it seems unnecessary to 
add to this patent cause another purely hypothetical one. On the 
other hand we know from Wertheimer’s experiment reported on 
page 371 that behavioural motion may produce another behavioural 
motion without a corresponding motion (or its equivalent, 
kinematographic shift of phase). Our assumption of a direct effect 
of the moving behavioural ball upon the stauonary one is, there- 
fore, not quite so hypothetical, not entirely unsupported by fact. 
If our assumption is right, the mouon of the second ball should, 
in Its miual stage, be somewhat different whether it is experienced 
as due to the impact of another or not; and it should not be im- 
possible to test this conclusion by experiments. 

Before the experiment has spoken there remain then three pos- 
sibihues: the experience of a causal connection between A and B 
may be (a) a sign that there is an actual causal dynamic relauon 
between the two psychophysical process organizations A' and B', 
or (b) a sign of some other interrelationship between them, or (c) 
no such relation between A' and B' exists, and the experience of 
causality derives from secondary causes. The second member of 
this disjuncuon seems, at the moment, so improbable by itself that 
we will exclude it from further considerauon. Should we, then, 
choose between (a) and (c), or leave the question completely open? 
(c) IS the traditional view, closely connected with assoaauomsm, 
w^ch we shall later on reject for good reasons, (a) is perfeedy 
consistent with our whole theory of field organization, and at the 
same time a clear-cut example of isomorphism. Moreover, we shall 
presendy discuss cases where indeed the experienced connection 
and the actual ones coincide. Therefore, fully aware that the ex- 
periment will have to give the final verdict, we accept (a). As a 
matter of fact we have done so already in our last chapter when 
we mtroduced the manifest orgamzation within the b^vioural 
environment. We feel, to recall one of the examples discussed there, 
the disturbmg influence exerted by a Renou: picture on a Durer, 
and no doubt this feeling is well founded, for the disturbance dis- 
appears when we separate the two pictures sufiSciendy. 

Cognitive Value of Manifest Organization. Mamfest orgamzation 
has then a cogmuve value that goes beyond that of silent organiza- 
uon; for it gives us some direct informauon about events in a part 
of the geographical world, viz., that part which we call our bram; 
whereas sdent orgamzation gives us only mdirect informauon about 
the same part of the world. 

This direct information is never complete. It tells us very litdc 
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of the actual dynamical interplay, and as often as not it will give 
only a part of the effective forces; the organization is, in other 
words, as a rule partly manifest and partly silent. Therefore it can 
be as easily overrated as underestimated. But the knowledge that 
this source of information may be misused must not prevent us 
from using it correcdy. 

Manifest Organization in Phenomenal Behaviour. Its Cog- 
nitive Value. Insight. Wc can now turn to the manifest forces 
between the field and the Ego which wc have already amply dis- 
cussed in the last chapter. This discussion ought to have made it 
plain that here a correspondence exists between the behavioural 
and the psychophysical force, whether the former appears in- the 
form of a need, a signal, a demand-, or a physiognomic character. 
Mamfest organization has a particularly important cogmtive value, 
for it presents us with a picture of the dynamics of our behaviour. 
We do not only act, but we know why we act. “Wherever this is 
the case we apply the term ‘msight,’ ” said Kohler in a very similar 
connecuon (1929, p. 371). Thus, in this terminology, the existence 
of manifest Ego-field organization is tantamount to insightful be- 
haviour. Again, however, one has to examine the cognitive value 
of such insight. How far is it an indication of the forces that 
underlie real behaviour? The reader who remembers the early 
part of this book will recall that wc did not accept it there as a 
sufficient indicator. In the second chapter (pp. 50!.), we discussed 
types of action in which the manifest forces were at best a small 
part of the real forces, where insight, taken at its face value, was 
dcccpuve. Wc have, unfortunately, no guarantee that all effective 
forces become manifest. But again the fact that insight may be 
wrongly employed must not prevent us from employing it correctly 
and attributing to it that importance which it possesses. Through 
insight, phenomenal behaviour (defined on p. 40) becomes mean- 
ingful, just as real behaviour becomes meaningful through the con- 
servative tendency of the orgamsm as formulated in Humphrey’s 
principle (p. 308). On neither side, the real or the phenomenal, do 
we meet a mere haphazard sequence of events, on either side we 
find the events defimtely directed. Does this not lend support to 
isomorphism? 

CONSCIOUSNESS WITHOUT INSIGHT. Havc I succccdcd in impressing 
the reader with the impcHtance that manifest organizabon pos- 
sesses for our phenomenal behaviour? Let him picture a person 
endowed with consciousness, but without any kind of manifest or- 
ganization, and compare such consaousness with his own. This 
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person would be surrounded by objects and would feel hims elf ap- 
proaching one, avoiding another, having pleasure in one set of 
conditions and being angry in another. But that would be all. He 
would, let us say, feci thirsty and dnnk a glass of water, and then 
feel his thu-st quenched, but he would not know that he drank 
the water because he was thirsty, nor that his thirst vanished because 
of the drink. He would sec a beautiful woman, would approach 
her, hear himself make the most clever and alluring speeches, find 
himself m flower shops ordering bunches of long-stemmed red roses 
addressed to that lady, he might even hear himself propose, be ac- 
cepted, become married, but in the words of the baron in Gorki’s 
“Lower Depths,” “Why? No notion.” Of course he could not really 
say these words because he would not know what “why?” means, 
a why presupposing manifest orgamzation. Provided such a person 
could become a saentist and a philosopher — although I do not see 
how he could — what would his philosophy be? Without a doubt an 
extreme positivism of the Humean kind. But why should we, whose 
expenences are so different from and so much richer than the ex- 
perience of this imaginary person, develop a similar philosophy? 

The picture of this kind of consciousness shows us clearly that 
the possession of consaousness per se is nothmg valuable. This per- 
son would be just as well off ivithout it, if not better. Thus we have 
returned to a point which we raised at the end of the second 
chapter, where we discussed the alleged materiahstic bias of 
isomorphism (pp. 64 f.). 

INSIGHT AFFLIED TO BEHAVIOXHIAL ENVIRONMENT. In the WOrld of OUr 
imaginary person there would be no forces. One bilhard ball would 
run, come in contact with another, stop, and the other would begin 
to roll. A pure sequence of events. Two trains would colhde, leave 
the tracks, the cars turn turtle and become wrecked; another 
mere sequence. We need not contmue. The behavioural world of 
this person would be poorer than ours in the same proportion in 
which his phenomenal behaviour would be. For we experience mani- 
fest orgamzation also in our behavioural environment, there also 
“not only the result is experienced, but also very much of its ‘why’ 
and ‘how’ is felt. . . .” In short Kohler’s defimnon of msight fits this 
aspect of the behavioural environment as well as phenomenal be- 
haviour. Our behavioural world is ever so much more full of insight 
than that of the fictitious person, ever so much more meaningful. 
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SILENT EOO-ORGA14IZATION 

The problem of cognition will be resumed when we treat of 
memory and thought We continue the discussion of this chapter 
by takmg up another aspect of the problem of sdent and manifest 
organizauon. We have seen that at least most manifest orgamzations 
indude the Ego. But it would be wrong to mfer from this fact 
that all orgamzauons in which the Ego takes part are manifest. 
As a matter of fact we have previously, in Chapter VI (pp. 216 f. 
and 219 f.), discussed the Ego localization in its spatial framework, 
which IS truly a case of silent orgamzauon. 

Ego and Framework in Behaviour. We shall discuss this Ego- 
framework localization now with regard to action. Already we 
have seen that the framework is as constant as the conditions ^ow. 
When we act we change the position of our real body and thereby 
the retinal distribution. To this change of the conditions of our be- 
havioural world a change in the total behavioural world must cor- 
respond, but It docs not follow which part of this world will change. 
As we have pointed out in Chapter V, the change is the invariant, 
a defimte amount of movement or change m the behavioural world 
must result from a given change in the effective conditions, but 
not necessarily a change in the behavioural environment. As a matter 
of fact, m normal cases of body-movements the framework will 
remain constant, and the Ego will be the carrier of the mouon. 
but the behavioural room remains at rest, the behavioural Ego is 
experienced as in motion. Duncker’s work on induced motion has 
shown why this must be so. If real rclauve motion occurs between 
two objects, S and E, it is, cetens panbus, E, the enclosed one, and 
not S, the surrounding one, which will appear as moved. We can 
express this also by saying: Our actions change our relation to the 
We walk through our rooms, our retinal images change constantly, 
geographical environment and thereby the proximal sumulauon 
which we receive from it; but the behavioural world arising out of 
this changing stimulauon is such that the framework remains con- 
stant, while the Ego and possibly some of the objects are in mouon. 

The Special Problems of Localization with Moving Eyes. 
Duncker has also applied his theory to an old problem of space 
perception. The classical theory of locahzauon had to disunguish 
localization with steady gaze and with moving eyes, of which the 
second one is at the same ume the normal case and that which 
offered greater difficulues to the theory. Why is it, this was the 
main quesuon, that the behavioural objects stay in their places when 
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owing to our cye-movcmcnts the retinal images on account of 
which we see them move across the retma? Hering’s theory, in- 
genious though It was, shows the additive character of the theoriz- 
ing of his time (1879, pp. 531 f.). With normal position of the eyes 
each retinal point has, in this theory, as we have previously seen, a 
definite space value. The fovea F, c.g., has the space value 0 , and 
L, a point to the left of it, say, the value -|- x, 1 e , it ap- 
pears to the right of the “straight ahead” (see Fig. 93). 

When we now turn our eyes to the right through an 
angle which corresponds to the distance FL, the object 
which was formerly projected on L is now projected 
on F, and that ongiiially projected on F is now pro- 
jected on a point R, FR = FL, with a space value (ap- " f 

proximately) = — x. If the retmal points preserved Fig. 93 

their space values durmg the eye-movements, our two 
objects ought to have undergone a displacement to the left. In 
reahty they appear at rest. Ckinsequently Hcnng assumes that dur- 
ing the eye-movement all space values arc changed in such a way 
that they are displaced by the exact amount of the motion. This is 
an adequate description of the facts in terms of this theory as will 
be clear from the following table, in which we list the space values 
of the three retmal points, F, L, and R, before and after the eye- 
movements. 


TABLE 11 

Retmal point 

Before the eye-move- 
ment, object A on F, 

B on L 

After the eyc-move- 
ment, object A on R, 

B on F 

F 

0 

+x 

L 

+x 

+2X 

R 

— X 

0 


The eye, turmng to the right, has added to each retinal point a 
“right” value corresponding to the amount of the eye-movement. 
The result is that the objects remain in their places, the shift of 
retinal points on which the objects are projected being exactly com- 
pensated by a shift in the respective space values of the retinal 
pomts. The object A was originally projected on F with the space 
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value 0 and appeared in a certain place characterized as straight 
ahead. After the movement it falls on R, which originally had the 
space value — x; i.e, an object falhng on this point before the move- 
ment was made would appear to the left of ^e straight ahead. But 
through the movement all space values have been changed by +x; 
therefore R, the point on which A is now being projected, has the 
resultant space value — x + x = 0, i.c., the object appears where it 
appeared before. 

As a pure description this scheme fits the facts. But it wanted 
to be more than a mere description, it claimed to contam the ex- 
planation of the phenomenon. Therefore it had to assign a cause 
to this change of space value which the retmal points undergo. 
This cause lies, accordmg to Hermg, in attentton. When we move 
our eyes voluntarily our attenuon accompames or rather precedes 
our eye-movements and causes this change of the space values. 
Hillebrand has even attempted to show why a change of attention 
should produce this change of space values, but his theory is too 
complex to be reported h«c. Neither shall I critiaze the details of 
this theory except by poinung out that it omits one essential part 
erf the data: after we have moved our eyes we sec mdecd the objeas 
m the same places in which we saw them before, but at the same 
tune we are aware that we are no longer looking straight ahead! 
This last fact has been entirely neglected by the Hcring-Hillcbrand 
theory. And yet it is directly derivable from Duncker’s theory m 
the same way in which we derived the constancy of the framework 
during actual body movements from it. The ocular system is a part 
of the Ego. The mouon which results in the behavioural world on 
account of a displacement of retinal patterns may as well be carried 
by this part of the Ego as by the whole Ego, if the conditions are 
such as to keep the rest of the Ego constant. 

There is, however, one fact that lent parucularly strong sup 
port to the Hering theory and which therefore must now be har- 
monized with Duncker’s. In cases of recent paresis of the eye 
muscles the patients see the objects in their field of vision in motion 
when they move their eyes. The connection with Hering’s thetwy 
IS very simple. Let us assume the right external muscle to be the 
paretic one. Then the eye will nM completely obey the mnervation 
of a movement, the actually executed movement will be smaller 
than the “intended” movement. This must, according to the Hering 
theory, lead to a displacement of the objects. Let us glance back 
at our table (on p. 385). The change of space values will, in the 
case of the pauent, be the same as that in^cated in our table, be- 
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cause it depends upon the intended movement, that is, the change 
of attention which is charactcnsuc of our intention. But the shift 
of the objects over the reuna will be difierent. Thus object A instead 
of being transported to R will be brought only to R' with the space 
value — y, y < x. On the other hand, owing to the shift of attention 
all retinjJ points will have shifted their space values by -1-x. Conse- 
quently the place at which A will appear after the eye-movement 
will be — y -f- X which is > 0, i.c., the object is moved in the direc- 
tion of the eye-movement, it has run away, so to speak, from the 
eye. This fact, as also that we see the objects moving when we 
move our eyes by pressing our fingers against the bulbs, proves that 
the theory cannot be quite so simple as we presented it. The dif- 
ference between the normal and the last two cases is tbs: in the 
last one the eyes are moved without the participation of the oculo- 
motor system, in the preceding they are moved by a partly disabled 
motor apparatus, while m the first the movement and the resulting 
shift of the retinal image takes place through the normal function- 
ing of nerves and muscles. That looks as though under these condi- 
uons the eye-system of the Ego becomes the motion carrier only to 
the degree that the oculomotor system is involved, independently of 
the effect that is eventually acbeved. Therefore, when the oculo- 
motor system does not participate at all, as in displacements of the 
bulbs by pressure, the eyes wdl not be experienced as moving, and 
the full amount of the stimulus sbft will appear in mouon of 
the objects. On the other hand, in the case of the pareuc muscle 
the eye-system will carry a movement greater than is warranted 
by the actual sbft of the reunal image, i.e., the relauve mouon be- 
tween object and eyes would be too great if the object appeared at 
rest, since the amount of experienced displacement was to be the 
invariant, determined by the amount of actual displacement. There- 
fore the objects must dso appear to move m the same direcUon 
as the eyes. The reader may find it hard to understand tbs deduc- 
tion. Therefore I shall give my argument m another way. In reality, 
and on the retina, the two objects A and B are in relauve mouon 
with regard to each other; the relative displacement, after time 
T, having the magmtude S. Then, according to our mvariancc 
theorems, a mouon of the extent s should be perceived, distributed 
among the behavioural objects a and b accordmg to the special 
conditions. Let a and b move along the line ab, durmg the time T. 
Then the path traversed by a will be fi, and that traversed by b, 
And therrfore the change of distance between a and b, at the end of 
the motion, = Si — f 2 - Tbs is, according to our mvariancc theorem, 
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= s; Sx — Si = s. Naturally, if Ji = 0, — /, = s, and if r, = 0, a = s, 
representing the cases where one object is seen at rest and the other 
as the sole carrier of the motion. It is evident that in these cases the 
motions of either of these objects must be in opposite durecuons, a 
bemg positive, Jj negative. If a < A then — a > 0 , and therefore 
A < 0; agam the objects move in different directions. But if a > A 
then j* must be > 0 , i.c., both objects must move in the same direc- 
tion. We can apply this directly to the case of eye-movements, a 
bemg the experienced movements of the eyes, a that of the objects, 
and A detcrmmed by the retinal displacement S, the total relauve 
shift between the behavioural eye-system and the objects. In the 
normal case A = r and therefore a = 0. In the case of the paretic 
muscle A > A therefore a > 0, the objects must move in the same 
direction as the eyes. In the case of the eye moving through pressure 
of the finger a = Oj therefore a = — A the objects arc the sole 
motion carriers and move m a direction opposite to that of the eye. 
Finally we may consider the case of complete paralysis of the eye 
muscle. Here S = 0 and therefore r = 0, no displacement between 
objects and eye-system can be experienced. But a > 0 = x, then 
A also = X, the pauent feels his eyes and the objects moving in the 
same direction and with the same angular displacement. This case 
is mstruaive because it shows that our presentauon was oversimpli- 
fied, for here we have S = 0 and yet a pcrccpnon of mouon, indicat- 
ing that a third system, the body-system, must be taken into account. 
5 = 0 would be perfectly compatible with no movement being ex- 
perienced, either of the objects or of the eyes. In reahty the latter 
IS experienced and therefore also the former. The cause of the 
process, therefore, cannot be the shift of the retmal image alone, for 
if it were we could not understand why in this case any experience 
of motion occurs. Instead we must assume that mtra-Ego forces 
become operauve and determme directly the extent of the a* Then, 
because trf the invanance theorem, the is also determined.* 

In favour of our explanauon we can add two facts. The first, 
menuoned in the thud chapter, when we discussed the zemth- 
horizon illusion, is that perceptual properties, like size, depend upon 
the condition of the oculomotor system (pp. 94 !.). Therefore we 
are not raising an entirely new claim when we now attribute to the 
oculomotor system a decisive influence upon the localization and 
motion of objects. The second is the faa that parcuc patients know 
of their disability only through the disturbmg behaviour of the 
“ See ilso Kohler, 1933. 
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objects around them and not through any feehng of being ham- 
pered m movmg their eyes. Even a person with complete paralysis 
of the rectus externus will have the impression that his eyes, actually 
immobile, move to the nght. 

There arc still other cases where the eyes seem to move although 
in reahty they do not. In Duncker’s experiment it happened fre- 
quently that the fixated one of two objects was seen m motion, even 
when m reahty the non-fixated one was the mouon carrier. The 
primary effect here is the induced motion of the fixated object; 
from this, motion of the eyes must follow according to the in- 
variance theorem, in the same way as in our previous cases. Since 
there is no displacement, no relative motion between eyes and ob- 
jects can be experienced. Since, then, the objects appear in mouon, 
the eyes must appear in motion also; the subject beheves that he 
follows the moving object with his eyes when in reahty he fixates 
steadily a non-moving object. This case fits our interpretauon per- 
fectly well, for m this case the oculomotor system is m direct con- 
necuon with the percepuve one, smee, as we have seen, without such 
a connection fixation would be inexplicable. 

Effects on the Ego of an Unstable Framework. All these effects 
were effects of silent orgamzauon including the Ego or one of its 
sub-systems. They were governed by the rule of the stabihty of the 
framework. In an unstable framework all action is severely ham- 
pered, because posture and balance are seriously affected. It is 
astonishing how httle attenuon psychologists have paid to this pomt. 
And yet the simplest kind of experiment demonstrates the impor- 
tance of a stable spaual framework for the maintenance of our 
bodily balance. It is quite easy for any normal person to stand on 
one leg as long as he keeps his eyes open. But try it with closed 
eyes, and you will be surprised how difficult it is, how soon you 
will have to use the other leg to keep yourself from topphng over. 
It is no exaggerauon to say that we stand on our eyes as we stand 
on our feet, or perhaps better, that we balance with our eyes, and 
lean with our eyes against the surroimdmgs as we do with our 
hands. This reminds us of one of Hartgenhusch’s examples, the fail- 
ure of the heavy athletes to break the existing records because of 
the lack of articulation of the walls at which they had to look (sec 
Chapter II, p. 45). The most impressive demonstrauon of the sup- 
port which our balance gains from sight is obtained when we try 
to stand upnght on a narrow peak with a drop of hundreds or 
thousands of feet on either side. I quote from Thouless (1928), who 
has published a delightful paper on this and similar problems: "If 



the novice is urged to stand upright on the top of Napes Needle, 
the balancing difficulty appears to him to be insuperable. Indeed 
he need not go so high as that. If he mounts an isolated flat-topped 
rock eight feet from the ground, he will find great diflSculty m 
standmg upright on it” (p. 162). In the first case there is no visual 
frame to lend support to the mountain-clunber, in the second, the 
framework is distorted by the fact that an articulated field exists 
“behind” the person standmg on the rock, but not in front. There- 
fore the person will he in d^ger of falling forward over the edge. 
Thouless’s explanation, shghdy ddferent in detail, also deduces a 
dislocation of the visual vertical. 

Since we depend so much for our very balance on a fixed frame- 
work, any instabihty or change of it will have profound effects on 
our behaviour. Watson hsts loss of support as one of the two 
primary stimuh to produce fear reaction. This fact becomes m- 
telligible from our pomt of view. Loss of support means an in- 
stabihty of the framework, for as we have also pointed out previ- 
ously, our space is by no means entirely visual (see Chapter IV, p. 
121). This refers particularly to the spatial framework, which de- 
pends to a considerable extent upon the factors indicated in the 
passage iust referred to previouuy. Loss of support will affect 
primarily the vestibular and tbc deep scnsibibty factors, which in an 
infant with a very poorly articulated visual space are the main 
foundauons of the framework. Therefore loss of physical support 
means for the infant a loss of behavioural support through instabil- 
ity of the framework, with the very violent effects described by 
Watson. We can dupheate this experience by purely visual means. 
The revolvmg room used to be a popular attraction at county fairs. 
Here the visitor intent on being thrilled was led into a perfectly 
normal-looking room whose walls suddenly began to rotate at 
great speed with the result that the visitor bcc^e thoroughly dizzy, 
as much as if he had been rotated hunself,® The effect of the shift 
of the framework is clear. I derive another example from rock 
chmbing. When one climbs a fairly steep ridge— an experience 
whose relation to our problem has been well discussed by Thouless 
—and then comes to a horizontal resting place where one can stand 
upright quite easily, one feels at the first moment rather uncom- 
fortable: the world has, for a second or so, lost its stabihty, it begins 
to rock and one is tempted to rock with it. The explanation is again 

* Recent investigations have shown that this efl^ is strongest with a eertain 
range of veloaties, viz., one levolution in three to five seconds under the special con- 
ditions of the experiment, where a drum with alternating black and white stripes of 
I 5 cm. width was the rotating olqect (Vogel ) 
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a shift of the framework. While one is climbmg, the ridge is phe- 
nomenally vertical or nearly so; it forms the main part of one’s 
spatial framework. When now one stands up, the framework has to 
shift and the shift is not well defined, since on either side the ridge 
IS surrounded by air and the nearest objects are far away. 

Summary: Framework and Posture. Thus we sec how important 
the framework is for action. For although all speahe acuvity is 
directed towards objects and not towards the framework, yet pos- 
ture and balance, without which acuon is impossible, depend to a 
very large extent on the framework. Posture is, of course, also 
action, maintamed by a constant interplay of innervauons. The 
maintenance of posture is, m other words, dso a task of the execu- 
tive, and in this task the cxecuuve seems primarily controlled by the 
framework-Ego forces. 

DIRECTED ACTION. THE FORCE DIAGRAMS 

If now we turn from postural to directed aaion we find the ob- 
jects in the field of paramount importance. For each individual 
situation one has to try to discover the forces at work and the con- 
straints in the field wluch limit the fi-eedom of action. With great 
consistency Lewin and his school have apphed this method, pre- 
senting various fields by speaal diagrams from which the resultmg 
actions can be deduced. A relauvdy sunple example is that of a 
child confronted either with an attracuve but forbidden object, or 
with an unpleasant task for which he will be rewarded. The reader 
will find the respective diagrams in Lewin’s arude of 1931. 

The objects withm such a field have various characterisucs with 
regard to the behaviour of the Ego; there are goal objects, paths 
leading to the goal, tools, signs and signals, bamers, detours and 
so forth, a number of which have been aptly discussed by Tolman, 
although in my opinion this author oversimplifies the picture by 
his concept of the stgn-gestalt. by which he attributes primary im- 
portance to signs, whereas they seem to me but one among many 
different kmds of dynamic objects. Our descripuon of field be- 
haviour m Chapter II (pp. 43!.) should be reread from the pomt of 
view of our last discussion. 

Variability of the Dynamic Characters. In thinking of our fidds 
in this dynamic manner we must avoid the error of overestunating 
the constancy of the dynamic characters of objects. We have already 
seen how the demand characters will change with needs. But this is 
only one of the possible changes that may and will take place. A 
detour may become the dirert rout^ a barrier a stepping stone, a 
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toy a tool, an attractive object a repulsive one during the progress 
of one action, depending upon the momentary conditions. These 
changes will occupy us m our discussion of learmng, for they may 
be more or less permanent. We have to stress here only one point, 
because it is significant for action. 

The Functional Characters of Behavionral Objects. When we 
recall the discussion of the behavioural environment presented in 
our Chapters IV and V, we may feel that something of great im- 
portance was left out there. We treated behavioural environment 
largely as though it consisted of squares, arcles, ellipses and other 
shapes in various colours and at different places, also of cubes, 
spheres and other solids. But the laws of orgamzation there derived 
did not explam why we see chairs and tables, houses and bridges, 
or post-offices, letter boxes, motor cars, etc. They could not give 
such an explanation because they treated only of forces within the 
external or environmental part of the psychophysical field, and 
these forces cannot possibly produce by themselves the objects of 
our daily use. For the characteristic of all the objects that we men- 
tioned as neglected by our previous theory is that they bear a rela- 
tion to our own activities. To a stranger the red pillars in the 
streets of London are just curious red pillars; it is their use that 
makes them letter boxes, and a Bushman suddenly transported into 
New York harbour would think that he was approaching a wild 
mountainous country. Conversely, for an artist a house may become 
a cube, a mountam a cone, and that not only for a cubist. Thus, like 
most of the physiognomic characters, these “functional” charatters 
are products of an object-Ego organizauon, different from the 
former by the faa that they are not primary results of such or- 
gamzations but can emerge only when the particular object has 
functioned in a behaviour act. Therefore these characters depend 
on pre-exisdng needs hke the demand characters, but again in a 
different way. The demand characters will, as a rule, come and go 
with the ne^. The functional characters will, as a rule, be perma- 
nent and disappear only as a result of speaal forces, like the par- 
ticular attitude of the artist. I beheve it to be a true proposition 
that ail demand characters presuppose either physiognomic or func- 
tional characters. Thus the green box over there will not make me 
deviate from my course in order to get rid of my letter, but the 
letter box; I will not use this T-shaped object for driving a nail into 
my wall, but this hammer; and so forth. Nevertheless, there must 
have been a time when such a T-shaped object was just a T-shaped 
object, and when, because of its possible use as a tool, it became a 
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hammer. But let us return to the relation between functional char- 
acters and needs. As long as no need arises for using a hammer, 
there will not be any hammers, however many suitable T-shaped 
objects there may be around. But to us a hammer is a hammer 
even when we do not need it, although then it will not determine 
our actions through its hammer properties; if it enters into our 
behaviour it may do so in many ways, as a mere obstacle to be re- 
moved, as a paper weight, and so on. Its “demand” character has 
varied all the time, whereas its functional character has remained 
constant. This must mean that through its use the object has under- 
gone a permanent change of organization, by virtue of which it is 
no longer an Ego-independent thing, hke the squares and crosses 
which we used in our former demonstrauons, but a thing with a 
permanent relation to the Ego. And it means secondly that such a 
reorganizauon may become permanent. The general meaning of 
this statement we shall discuss in our chapter on memory (Chap- 
ter XI) ; at this place the remark must suffice that the behavioural 
environment of a living being at any one moment of his life de- 
pends also upon the behavioural environments at earher moments 
of his life. This in itself is a trite statement. There is no psy- 
chologist who has not taught that percepuon depends upon expe- 
rience and memory; as we know from our discussion in the third 
chapter (see p. 85) traditional psychology defined percepuon by 
the participation of memory and ffistinguished it thereby from sensa- 
uon. But this theory is radically different from the one we are 
advancing here. On the one hand it sucks to the constancy hy- 
pothesis (see p. 86) for its explanation of sensations; on the other 
It explains percepuon by the addition of new elements, images, to 
these sensations, in the assimilation hypothesis (see p. 103). We have 
in our third chapter rejected all these tradiuonal hypotheses, and 
now we have put in thar place a new one which, vague though 
It has to be at the moment — and even our later discussion will not 
be able to make it much more defimte — escapes all the objecuons 
raised against the old theories and is perfectly consistent with our 
fundamental hypotheses. In this new theory experience has its 
place. Had it not, our theory would mdeed be foolish. But in our 
theory the effect of experience is not that of adding new elements 
to old ones, but of changing a prior orgamzauon. 

We possess as yet very litde experimental evidence for supporting 
our theory of the funcuonal characters. From human experiment 
we might adduce work done on the “quality of pliancy” (“Gefugig- 
keitsqualitat”) by Ach (1930) in which he established functional 
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characters of nonsense syllables by the manner in which the subjects 
had to react to them. As far as I can see from Ach’s short report, his 
results, as far as they go, are in good agreement with our theory. But 
the condmons of this expenment were too artificial, the relauon 
between the material and its functional characters too arbitrary, 
for making these experiments the basis of generahzations. Ammal 
experimentauon since Kohler’s classical work with chimpanzees has 
been more relevant. In ammal psychology the new use of familiar 
objects by animals has been enforced, and therefore, if we are 
allowed to go by analogy, new functional characters in theu: be- 
havioural environment have been produced. Unfortunately this in- 
ference by analogy can never be verified direcdy, although some 
ingemous experimenter may invent new methods of corroborating 
It indirectly. Meanwhile it would not add weight to our argument 
if we enumerated details of these experiments, which, besides, are 
familiar to most psychologists. We shall have to wait for good 
experiments on human subjects; they are, for our purposes, to be 
preferred to animals not only because they can speak and there- 
fore report the changes which the behavioural objects undergo, but 
also bnause they have so many more needs, and are capable of 
creaung ever new ones, so that funcuonal characters corresponding 
to an enormous variety of such needs could be created. 

ATTITUDES AND THEK EFFECTS ON THE BEHAVIOURAL 
ENVIRONMENT 

Although, then, we have no direct experimental knowledge of 
the arousal of functional characters by Ego-objcct forces, we arc in 
a much better posiuon with regard to the more general problem 
whether the Ego can infiucnce the behavioural field. Not only every- 
day experience, but well controlled experimental evidence compels 
us to answer this quesuon in the afiirmauve. In Chapter IV we 
have already referr^ to the fact that the visibihty of a point de- 
pends upon the atutude of the onlooker (pp. 148 f.) ; during the first 
period of experimental psychology the problem arose whether atten- 
tion could change the intensity of a sensauon, and the result of 
experiments designed to solve it showed the existence of such an 
effect.' The fact that clangs can be analyzed, their overtones heard, 
under a speaal direction of the attenuon, belongs to the oldest store 
of knowledge our science possesses, although the actual explanation 
of this effect was not achieved till some years after the war (Eber- 
hardt, 1922). For the problem of organization was unknown to 

r See, for inttgnee, the ducuiston b; Stumpf, ^9. 71 f. 
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the older psychology, at least in the form in which it has followed 
us through this whole book. And changes in the behavioural en- 
vironment, whether they be due to attention, atutude, or what not, 
arc primarily changes of orgamzation. As such a factor of organiu- 
uon, amtudes have been most thoroughly investigated by Gott- 
schaldt (1926 and 1929), and Kohler has discussed under this aspect 
many examples taken from everyday life. 

Attitude and Attention Defined Before we present Gottschaldt’s 
experiments, it will be fitung to define what we mean by atutude 
and attenuon. From our previous discussions of both these con- 
cepts It IS clear that we mean by them actual forces that par- 
ticipate in the total dynamic situation (see pp. 149 and 206), actual 
forces that exist between the field and the Ego. It seems to con- 
form to good usage if we attribute the more general meaning to 
the term atutude, the more special to the term attention. Attention 
would then be a special atutude, namely that of simple unspecific 
directedness towards an object, whereas other attitudes would be 
more specific, hke expectation of something more or less defimte, 
putung the centre of gravity in one place rather than another, being 
suspiaous, curious, etc. In discussing attenuon we distinguished the 
cases where the origm of the force was in the Ego, voluntary, and, 
where it lay in the object, involuntary attenuon. Whether this same 
distinction is applicable to the other attitudes will not be decided 
here; surely, in many cases these atutudes originate in the Ego, 
Its needs or quasi-needs. The degree to which these atutudes re- 
veal themselves in consciousness is variable. In Gottschaldt’s ex- 
periments the existence and eflScacy of attitudes was proved by their 
effect and not by reports of the subjects, whose atutude varied be- 
tween an acuve searching and mere passive conviction that a cer- 
tain pattern would be shown to them. 

Gottschaldt’s Experiments. From the great number of different 
experiments performed by Gottschaldt I shall only report a few. We 
will begin with those which followed immediately upon his experi- 
ments dready reported in Chapter IV (pp. 156!.). On the day after 
the subjects had for the first ume been shown the b figures (the 
reader will have to turn back to Chapter IV for an explanauon of 
the method and terminology), the first group, who had previously 
seen the a figures 3 umes, were shown them another 2 umes, 
while the second group, who had seen the a figures 520 umes, were 
presented with them another 20 umes. Both groups were then 
shown the b figures for two seconds each with the instrucuon to 
search for one of the previously seen a figures. We present the re- 
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suits in the same way as before (see Table 6, p. 157), adding the 
figures of our old table in columns I and III. The results are very 
significant. A comparison of II with I and IV with III shows the 
effect of the new instruction, a comparison of II and IV, just as 
formerly the comparison of I and III, shows the ineffectiveness of 
the accumulation of repetiUons, the figures in column II and IV 
show by themselves the amount of success of the new instruction. 
Clearly the search attitude has some influence, whereas mere repe- 
ution has none whatever, but equally clearly in the majority of 

TABLE 12 



1 Group I 

Group II 


neutral 

Srepet- 
92 cases 

searching 

Srepet. 

93 cases 

neutral 
52orcpet. 
242 cases 

searching 
540 repet. 
248 cases 

a has some influence 

6.6 

3i.a 

5.0 

28.3 

a has no influence 

93-4 

68.8 

95.0 

71.7 


I 

n 

III 

IV 


cases the forces corresponding to this search attitude are not sufl5- 
cient to overcome the internal forces of organization within the 
figures. However, atutude may have an effect upon orgamzation, 
an effect which is not reducible to experience. 

In another paper Gottschaldt pubhshed new experiments devised 
to bring out the influence of atutude. Among other methods he 
used the device described on page 143 by which figures were exposed 
with a gradually mcreasing degree of disunctness. The subjects had 
to stop the experimenter as soon as they saw anything new and had 
to draw on paper what they had been scemg. Thus the gradual 
development of figures could be studied, and it could be determined 
whether, provided an a and a b figure had different histones of 
development, the history of the b figure could be influenced by fre- 
quent expenence of the a figure contained within it. The results were 
again entirely negative as long as special atutudes were excluded 
but changed radically when such atutudes were aroused, not by 
spiecial instructions, but by the temporal course of the experimentd 
series. Two main a b combinauons were used, as represented in Figs. 
94 and 95. 
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Let us call the first the cross-square, and the second the arrow- 
cucle pattern. The b figure of the former developed normally m 
such a way that first the square was seen to which the verucal dash 
was added considerably later. Similarly m the second b figure the 
circle preceded the arrow-part. Then a long series of exposures was 
arranged in which the two a figures alternated 12 umes. If we give 
a number to each exposure the first 24 exposures would then be 
simple alternauons of the a figures, the cross appearing in the odd, 
the arrow in the even places There was only one slight interrup- 
tion of this sequence, inasmuch as after three alternauons, i.e., at 
exposures 7 and 8, not the a but the corresponding b figures were 



Fig. 94 Fig. 95 


shown. All SIX subjects saw, in contradiction to the normal history 
of these figures, first the cross and the arrow respectively, and the 
experiment was stopped before they had seen the complete figures, 
so that the sequence of alternauons was not really interrupted as 
far as the subjects were concerned. But after the 24th exposure 
another change was introduced: either No. 25 was a b figure, but 
this ume the circle instead of the cross, the latter following as No. 
26, or No. 25 was still regular, the simple cross a figure, but was fol- 
lowed by the b figure of the same pattern (cross-square). No. 26, and 
the series concluded by 27, the b circle figure. Now five out of the 
six subjects saw these figures arise normally, the square and the circle 
preceding, quite umnfluenced by the practice of the corresponding 
a figures of which there had now been much more than at the be- 
ginmng, when the a figures had determined the appearance of the b 
ones. Moreover, m the second alternauve, the b square figure. No. 
26, followed immediately upon the a square figure, No. 25, and yet 
in all three cases the square appeared first and not the cross. This 
experiment proves that mere repeuuon qua repetition has no effect 
on the perceptual orgamzation under the conditions of this experi- 
ment, where the internal forces of orgamzauon are fairly strong, 
but that the atutude of the observer at the moment of the exposure 
has a very direct influence. For what is the difference between the 
first and the second exposures of the b figures? In the first they 
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occurred in the place of their corresponding a figures; these latter 
were expected, and thereby the organization of the b figures was 
changed. In the second experiment the b figures appeared where 
not the corresponding a figure but another a was expected. Here no 
influence of the a figure appeared, smee the expectation did not fit 
with any possible orgamzauon produable by the stimulus. Two 
other such series of exposures are represented in Fig. 96 a and b. 
In the first the temporal structure of the senes is such that after 
the first exposure of the cross (No. ii) another cross was expected, 
with the result that the square b figure began to develop with the 
cross, despite the fact that a simple square had been presented five 
times immediately preceding the first cross exposure. Conversely, m 
the second senes the b cross-square figure appeared directly after 
the cross a figure, which during that senes had already been shown 
eight times, but in such a way that the subject expected a new figure 
The result was that this b figure developed normally, the square and 
not the cross taking the lead. 

Conclusion. Thus Gottschaldt’s truly elegant experiments prove 
that forces onginating in the Ego can exert an influence on the 
behavioural environment of the Ego by influencing its orgamzation. 
At the same time Gottschaldt proved that there are very definite 
limits to such an influence. The b figures used in the three series 
described last were all such that the a figures were either real parts 
of them, arrow<ircle pattern, or were in no great conflict with the b 
orgamzauon. In other words the producuon of a figures under these 
condiuons had to contend against relatively weak forces only. As 
Gottschaldt has shown in special experiments — as also in those with 
search mstrumon reported on page 396 — the attitudes will not be 
able to overcome suong internal forces of orgamzation, i.e., they 
will not produce an a orgamzauon when the a figure is by structural 
prinaples completely lost in the b patterns. 

Application to Clang Analysis. Since we have mentioned the case 
of clang analysis as a classical example of the effect of attitude upon 
the behavioural environment, we may add that this effect is also a 
case of change of organization, as Dr. Eberhardt has experimentally 
proved. To “analyze” an overtone is not to make a pre-exisUng tone- 
sensation “nouced,” but to change the result of the stimulation by 
replacing a umfied and rich clang by a duality of tone experiences. 

The Influence of Attitudes in Non-ezpeiimental Situations. Atti- 
tudes, then, have a definite influence on the field organization which 
may overcome contrary forces of internal orgamzation. Naturally, 
the weaker these counterforces are, the more will the field be dc- 
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terminable by attitudes. As a matter of fact the cases which Gott- 
schaldt mvesugated and m which the internal forces of orgamza- 
tion were still relauvely strong arc very rare m the field of percep- 
tion, though they may play a greater role in the field of thought. 
Outside the laboratory we have little occasion to change one figure 
into another. Nevertheless, our previous discussion (pp. 148 f .) of the 
effect of attitudes on the perception of points proves that such re- 
orgamzation of the field through attttudes plays some part outside 
the laboratory, and the reader will be able to augment this example 
by many others. But as a rule our attitudes influence field orgamza- 
uons where countcrforccs cither do not exist or are very weak. The 
case, taken from Kohler, where I group the couples sitting around a 
table either by perceiving the two opposite or the two next to each 
other as partners, gives a good demonstration. If I consider them 
as bridge players, N and Miss S, E and Miss W, will form a sub- 
group, if as a merry party, N wdl be grouped with Miss W and E 
with Miss S. There is nothing, or at best very little, in the actual 
configuration which would favour either orgamzation at the cost 
of the other and therefore organization follows attitudes very easily. 
Now this case is perpetually reahzed, since we always look around 
us with definite attitudes. Since attitudes themselves may vary 
enormously the possibility of changes produced in the field by atti- 
tudes IS practically unlimited. 

EMOTIONS 

On page 395 we have enumerated a few such different attitudes, 
and these atutudes, like suspicion, curiosity, and even expectation, 
defimtely imply an emotional tone. In other words we have already 
approached the field of emotions and sentiments, for just as an atti- 
tude of mere attention may influence the field, an attitude of hatred 
or extreme distrust may produce rcorgamzations, not only different 
from but also greater in degree than the changes brought about by 
mere attenuon. Hatred and mistrust arc called sentiments in their 
lastmg and latent stages, and violent emotions at moments when 
they break through and dominate the executive. We must, there- 
fore, turn now to a discussion of emotions and sentiments, concen- 
trating our efforts on the former, since our knowledge of the actual 
dynamic situations is not great enough to allow for their differential 
treatment. 

Traditional Treatment of Emotions. The psychological theory of 
emotions is highly unsausfactory. The reader will find two excellent 
presentations of ^e expenmental and theoretical work done in the 
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field of etnouon in the two modern text-books by Wheeler and 
Woodworth, two presentations which will confirm my judgment. 
On the one hand, psychologists were bent on describing, analyzing, 
and classifymg the emotions; on the other hand, they studied their 
physiologi^ symptoms. The first attempt led to the distinction of 
simple and complex, and of primary and derived, emotions; the 
second brought to light a number of facts about different bodily 
functions like respiration, heart-beat, internal secreuon, but no co- 
ordination between the findings of the two kmds could be estab- 
hshed. Of course, for a long tunc the work in this field was pro- 
foundly influenced by the famous James-Lange theory, which 
despite certain merits was a typical product of mneteenth century 
psychology. I see the merits of this theory in its opposiuon to an 
abstract “structuralism,” an mterpretation of the emotions as special 
mental elements, or special compounds of special mental elements. 
What I regard as the only real achievement of the theory is its m- 
sistcncc upon the fact that emotions are more than just contents of 
consciousness, that they arc processes pervading and often enough 
swamping the whole organism. But the theory went wrong in 
sticking too close to the view it tried to combat, in explaimng emo- 
tions as the sensory knowledge of such organic processes. Much as 
James must have enjoyed the paradox that to be sad was to sense 
the activity of the tear glands, it is an absurd proposiuon, the great 
authonty of James notwithstanding. 

The theory of emotion has suffered from what I would call the 
static attitude of the psychologists. An emouon was considered as a 
sort of thing, the psychologists “indulging our natural tendency to 
reify whatever we name” (McDougall, 1923, p. 314), a tendency 
which we discussed in the bcginmng of the third chapter. But, of 
course, emoUons cannot be treated adequately with the thing cate- 
gory. We cannot take them and cut them to pieces to sec what 
they consist of. Again we are in full agreement with McDougall. 
who emphasizes “the obvious fact that there arc no such things as 
‘emotions’ ” and prefers the adjecuval to the substantival form of the 
term, just as Wheeler’s chapter headings are not “The Emotions” 
but “Emotive Behaviour.” That means- to certain psychophysical 
processes we apply the term “emouonal” or “emotive,” these terms 
therefore being dynamic characterisucs, in the same sense as “ac- 
celerated,” “crescendo,” “osciUaung,” are dynamic characteristics of 
processes. 

Emotions to Be Studied from the Point of View of Dynamics 
of Organization. Psychophysical processes are processes in organ- 
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ization. The study of organization must proceed, as we have seen 
all along, by searching for the underlying dynamical prmciples and 
the speaal conditions which determine the pamcular process or- 
ganizauon to which in each concrete case the general principles 
give rise. Classification has played a minimal part m our invesuga- 
tion, and therefore classification shall be our least concern m the 
field of emotion also. It may be useful for a provisional mapping of 
the field of research, but it can give us no ulumate knowledge about 
Its objects before research has reached a stage of completion and 
perfection; then classification may give a systematic survey of the 
accomplished theory, but naturally our knowledge of emotions 
is far from such a state. Instead we shall have to study the organ- 
izations in their dynarmc properties, le., we shall have to analyze 
emotional situations so as to cbscovcr the actual forces at work. 

Silent and Manifest Organization. This task will be facihtated 
if we apply our distinction of silent and manifest organization. If 
we do we must see at once that, at least to some extent, the emo- 
tional aspect of behaviour is a manifest aspect of orgamzation. That 
wc do not overrate the unporunce of this manifest character we 
have emphasized frequendy enough (see pp. 50 and 382). With 
this reminder we can now proceed to explain what we mean by the 
manifest character of emotions. When we feel excited, or other- 
wise expressed, under a high state of tension, our psychophysical 
field is also in such a state of tension as is evidenced by the readi- 
ness to explosive behaviour under this condition. Again our feehng 
of irritability has its counterpart m a sutc of great instability of 
our Ego system, whereas a fedmg of happy satisfaction corresponds 
to a psychophysical field at a lower level of tension and of greater 
stabihty. Subjective feehng and objective observauon of behaviour 
or of physiological symptoms arc in the best possible agreement. 
This IS fundamental for our theory of the emotions. If there were 
no such agreement, if wc could fed excited beyond all possible con- 
trol, when our psychophysical fidd were as calm as a mountam lake 
at noon under a doudless sky, our theory of the emotions, nay, our 
whole psychology, would have to be entirdy different from what it 
is. Then it certainly could not be isomorphic, whereas the real facts 
support our isomorphistic mcthodolgy. 

We can, however, go a step further: when wc are afraid, we are 
as a rule not simply afraid, i.c., our consdousness is filled vdth some 
specific emotiond quahty, but wc are afraid of something, and as 
our overt, or at least our imphdt, behaviour reveak, this something 
actually influences our action. From facts such as these, indeed. 
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Kohler has derived his concept of non-silent organizauon. Thus the 
manifest aspect of emotion may not only reveal the degree and 
kmd of tension that exists in the psychophysical field, but also its 
direcuon. 

McDougall’s Theory. This fact has been clearly recognized by 
McDougaU, who made it the cornerstone of his theory of emotions. 
“The emotional qualities have, then, a cognitive function; they sig- 
mfy to us primarily not the nature of things, but rather the nature of 
our impulsive reactions to things” (p. 326). Or: “When we are 
afraid, we feel the impulse to retreat or escape from the object that 
frightens us; when we are angry, we feel the impulse to atuck the 
object that angers us; when wc arc curious, we feel the impulse to 
draw nearer and examine the object that excites our curiosity” (p. 
321). Although the terminology is slightly different from ours, these 
quotations reveal a fundamental agreement with the position we 
have so far taken. This agreement, I should hke to say, does not 
result from the fact that McDougall’s general principles are the same 
as ours. McDougaU published the fundamentals of his theory in his 
“Introduction to Soaal Psychology” (1908) long before gestalt psy- 
chology existed, and gestalt psychology, on the other hand, is in its 
systematic aspect different, and in many respects even fundamentaUy 
different, from McDougaU’s general theoreucal posiuon. The agree- 
ment on which I insisted with so much satisfaction is due, in my 
opinion, to unbiassed observaaon and the manner of using such 
unbiassed observation in theoretical thinkmg. 

McDougaU’s name is, however, assoaated with a more specific 
theory of emotion than this, the theory, namely, “that the primary 
‘emotions’ are essentiaUy indicators of the workmg of instinctive 
impulses” (p. 325). What McDougaU means by insunct we have 
previously quoted (p 356), viz., an innate disposmon of perceiving 
and acung. It is at this point that wc cannot follow McDougaU any 
longer; in fact he seems to me here to have fallen to some extent 
into the error which he has criticized with great discrimination in 
many other cases, the error namely of reification. For the instinct as 
a disposition is, after aU, a lasung entity, somethmg of the nature 
of a thing. Surely, McDougaU’s concepuon is not as crude as all 
that, but the dcfiniUon of insunct as innate disposition runs at 
least the great risk of abandomng a truly dynamic interpretauon of 
behaviour, i.c., an interpretauon of the forces actually at work at a 
given moment, and subsututmg for it an enuty which achieves 
certain goals. This, since it is not a machine in his theory, must be 
something “which is therrfore radicaUy different from the energies 
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which physical science conceives as working always mechanisti- 
cally” (p. 317). It is important to note the caution with which 
McDougall expresses hiniself. He avoids the claim that purposive 
behaviour is radically different from physical processes, he only 
distinguishes it from such processes mechanisucidy conceived, and 
in an earlier part of the book he admits the possibihty that all pro- 
cesses m the world are of one kind, though he deems it unlikely 
that this can be mechanism (p. 203). I do not know whether 
MdDougall would call our treatment of purely physical and of 
psychophysical, mcluding purposive, processes non-mechanical He 
has made no attempt to ^ange what he considers the physicist’s 
interpretauon of physical processes, and therefore his concepts, m- 
troduced in order to preserve m psychology the non-mechamsuc 
interpretauon, appear irreconcilable not only with a mechamsuc but 
with any kind of physics. His insunct concept proves, I believe, my 
contenuon. “Thus, when the insunct of escape is excited, the impulse 
vents Itself, and attains its goal, primarily and chiefly by locomo- 
tion” (p. 322). Now I cannot regard this as in any way an explana- 
uon of what actually happens. What I want is a much more concrete 
descripuon of the actual dynaimcs involved than the conception of 
the “excitaUon of an insUncL” Moreover, only such a concrete 
dynamic descripuon of actual Helds will support McDougall’s val- 
u^le contribuuon to the theory of emotions, his view of the mam- 
fest character of the organizations in which they occur. For as his 
theory stands, it is exposed to this objection, which has been fre- 
quently brought agamst it: it is not true that any instinctive action 
carries the emotion corresponding to its instinct. Rather will the 
emotion be the greater, the less the organism is capable of acting. 

An Example to Prove the Necessity of Supplementing McDon- 
gall’s Theory by a Dynamical One. 1 shall discuss an example 
which will elucidate this, and another point: an object A will excite 
the instinct of escape in the person P. P will therefore have the 
impulse of r unnin g away; if the impulse is “at work” he AViU run, 
and the indication of the impulse at work is the emotion fear. Now, 
so the objection runs, the fear will be the greater the less freedom 
of motion P has; there may be the extreme case of very swift 
flight without any fear. I do not thmk that this objection in itself 
is fatal to McDougall’s theory, because he could say that through 
runmng the exciution of the escape impulse by A would be con- 
tinually decreased, and theriiy the emotion. Even so, he would have 
to make the relation between the object which excites the instinct 
and the insunct itself much more dynamic if the degree of excita- 
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tion is to depend, let us say, on the distance between A and P. But 
“the insunct to escape” might be excited without any fear reaction 
at all, as when a fleet sprinter encounters a bulky and ternfying- 
looking enemy. Fhght, i.e., funcuomng of the escape instinct, would 
result, but it would be accompamed by a kind of joy or elation, 
which McDougall would have to ascribe to the exataaon of the 
assertive instinct. So two quesuons remain unanswered: (1) Why 
docs the escape instinct have no accompanying fear emotion? and 
(2) What excites the assertive insunct? 

It is my convicuon that a theory of emodons can be developed 
which IS free from such difficulues, and I shall try to show how it 
can be done. I shall discard insunct from the discussion for a while, 
and approach the problem as before suggested, by a considcrauon 
of the forces at work. Lcwin’s method of field-force diagrams, pre- 
viously referred to (p. 391), is particularly applicable here, as is 
demonstrated by Dr. Dembo’s work, which we shall discuss soon. 

The Dynamic Theory of Emotion. The general atutude to be taken 
by this theory is this' the total field is permeated by forces which 
cither hold it m equilibrium or produce change and acuon. This 
interplay of forces apphes to the Ego as a sub-system of the total 
field Emouonal behaviour will, in our theory, be considered as the 
dynamics of these intra-Ego forces, conscious emouon as the mani- 
fest aspect of these dynamics. The dynamics of the intra-Ego forces 
Will often transcend the htmts of the Ego, the emotions bemg di- 
rected towards objects in the field, and of course we must mdude 
these objcct-Ego dynamics in our defimtion of the emotion. How 
such a view can be generalized so as to be compauble with our 
previous statement that emouons need not necessarily belong to the 
Ego but may also appear in other parts of the behavioural field, 
will be explained later. Such a view does not encounter the difl&cul- 
Ues that obstructed McDougall’s theory. Fhght may be connected 
with fear or not, according to the general dynamic situauon. In the 
case of our fleet sprinter the movements of escape would be quite 
unaccompanied by fear because, owing to the dynamic relations be- 
tween his Ego and the dangerous object, no tensions would be 
aroused in the Ego. 

Appued to McDougall’s Classification of the Emotions. Gen- 
erally speaking, the problem of emouons is not one of classificauon 
and introspecuve analysis, but one of dynamics and funcUonal 
analysis. Therefore I do not sec that, at least at the present moment, 
such disunctions as those between primary, secondary or blended, 
and derived emotions will be of much use to our progress in this 
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field. McDougall’s distinction between the two first is perfecdy cor- 
rect; thus he says: “Such a complex emotional experience [based 
upon anger and disgust] is not literally formed by the separate ex- 
atement, the coming together, and the subsequent blending of the 
two emouons, anger and disgust; rather it is the immediate response 
to the complex situauon” (p. 331). This is perfectly true. The dy- 
naimcs of the secondary emotions are different from those of the 
primary ones, and it is also true that by a change m the condiuons 
they might be transformed into primary ones. The term “blended 
emotions” seems to me, for this and for McDougall’s own reason, 
inappropriate, and even the term “secondary” is dangerous as long 
as one has not succeeded in estabhshing a vahd criterion for simple 
and more complex sets of conditions. If this can be done, then there 
would be no objection to calling the emotions arising from the 
simplest set of conditions primary, those from more complex ones 
secondary, but at the moment I prefer to disregard this disunc- 
tion. Mcl^ugall has to introduce his third class, the derived emo- 
tions, of which joy, sorrow, surprise, disappomtment, are a few ex- 
amples, because diere are emotions for which no corresponding 
constant insuncuve impulse can be found (p. 338). Since we re- 
fused to accept McDougall’s theory of the instinct-emouon connec- 
uon, we ne^ not pursue the discussion of this new group of 
emotions, were it not that our author had used other characteristics 
to distmgiush it from the two first ones, one of which seems to me 
significant and important. “The primary emotion may be spoken 
of (somewhat loosely but without serious error) as a force, since it 
IS constantly accompamed by an impulse toward some specific 
goal. . . . Tiic derived emotions, on the other hand, cannot prop- 
erly be regarded as forces. They are merely incidents m the work- 
ing of the instincuve impulses, which arc the only true forces that 
prompt and sustain thought and action” (p. 346). If we disregard 
again the use of the term instinct, and if we leave open the ques- 
tion, until we possess further knowledge, of how true the applica- 
tion of this distinction is for the emouons actually discussed, then 
we are offered a valuable hint as to the dynamic nature of different 
emouons. We might perhaps rephrase this in our terminology by 
saymg that emouons, at least as experienced emotions, may l»long 
to different parts or aspects of the total dynamical situauon. There 
may be emouons arising with creation of tensions, with their work- 
ing, and with their rehef. Thus expressed, the term “derived emo- 
tions” would indeed be inadequate, but this is altogether a minor 
matter. 
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Emotions That Abe not Experienced in the Ego. Before we re- 
port the experimental material available for the support of our theory 
we must briefly deal with the apparent contradicuon between our 
defimtion and a previous contention which we just menuoned. 
What about the emouons in the field? It will be admitted that 
emotions that are not Ego emouons are experienced most frequently 
and most intensely in other human beings and next to that m 
higher animals. This fact is, probably, largely responsible for the 
theory of empathy which we have rejected (Chapter VIII, p. 326) 
and for the theory of analogical inference which we shall reject later 
(see pp. 655 f). The similarity between these objects and our Ego, 
which must have greatly influenced the two theories named, has, 
however, another aspect which will lead to another more direct 
and tenable explanation. For other human beings, and next to them 
the higher ammals, are the most complex objects within our be- 
havioural environment. At the same ume, and probably at least 
partly owing to their great complexity, they are more than any 
other objects centres of force, and surrounded by fields of force. 
In these objects qua behavioural objects, there may then arise an 
mtra-objcct and an object-object or even an object-Ego dynamics, 
comparable to the mtra-Ego and the Ego-object dynamics which we 
have treated as the real basis of emouons. In this way our theory 
can be easily generahzcd so as to account for non-Ego emouonal 
experience. How men and ammals can, as behavioural objects, pos- 
sess the dynamics we ascribe to them will be treated in a later chap- 
ter, when we discuss our knowledge of the other person’s emotions. 
Our generahzauon must, however, be broad enough to include 
emotions in non-living behavioural objects, the sad landscape, for 
example. Our whole problem has a great deal to do with the pro- 
blem of the physiognomic characters, and when we resume our dis- 
cussion we shall go into this relationship. 

Experimental Evidence. This theory of the emotions, though 
more or less expressed in my language, is largely the accomplish- 
ment of those theories which Lewin and his school have con- 
sistendy developed during the last fifteen years. It is from two con- 
Uibuuons made by this school that we shall gain our mam support, 
the conmbutions of Karsten (1928) and Dembo (1931). 

DEMBo’s INVESTIGATION. Dr. Dcmbo’s problem was an investiga- 
tion of the dynamic situauon m anger. She has reported her results 
in a long paper (144 pages), of whi^ only a few outstanding points 
can be mentioned here but which should be read by all who want to 
get a real knowledge of Lewin’s method of fields of force. 
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Dembo’s experimental method consisted in confronting her sub- 
jects with an impossible task (two different ones were chosen) and 
demandmg a compleuon from them. Her experiment lasted between 
one and two hours and was usually continued on the foUowmg day. 
The experimenter and a special reporter were in the same room 
with the subject, the former sometimes mterfermg with the actions 
of the subject. In all cases very genuine emotions of anger were 
aroused, manifesting themselves in swearing, threats, wishes and 
acts of destrucuon, and even m one case in the subject’s rushing 
out of the room and being found in tears in another. 

Dynamics of Anger. The actual symptoms or expressions of this 
emouon vaned from case to case, but some fundamental aspects 
of the dynamical situation were common to all. I quote from Dr. 
Dembo: “Heterogeneous as all these processes are, dynamically they 
can be derived from a few fundamental factors in a relatively 
unitary manner. On the ground of the topology and the field forces 
of the situation there arises a conflict, an opposition of field forces in 
very diverse directions. The increasing hopelessness of the situation 
produces strong tensions which at the same time bring about a 
loosening and destruction of the boundaries of the toted field” 
(p. 117).* 

Dembo’s paper deals in great detail with all phases of the arousal 
of these tensions and their consequences. Let us single out a few 
points. What is the cause of these tensions? Dembo’s answer is: the 
existence of barriers which constrain acuon. Of these there exist 
two: first, the internal barrier, which prevents the subject from 
solvmg the task. This may be, or be concentrated in, an actual 
physicd barrier, it may simply be the insuperable diflSculty of the 
task. This barrier soon becomes endowed with a negative demand 
character, so that the subject is m a conflicung field of force: he is 
drawn towards the barrier by the vector of the task and the posi- 
uve demand character that the goal has assumed by his wish to 
fulfil it, and he is repelled by the barrier because of its negative 
demand character. The relative strength of these two vectors not 
being constant, the subject should be alternately attracted and re- 
pell^ ix., he should move towards the barrier and again away 
from it. This vacillauon was indeed “one of the most stnkmg and 
absolutely regular phenomena in our experiments” (p. 63). How- 
ever, if the negative vector of the barrier is stronger dian the posi- 

• Theones of emotioiu based on conflict are old and numerous, as R P. Angier 
has pomted out (1937, pp. 390 f ). But they are all much less concrete than Dembo’s 
thei^. 
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tivc one, why docs the subject not go away for good? This is pre- 
vented by the second, the external barrier, which may again be 
either physical or, as in most cases, mental. In these experiments the 
cxtcrnd barrier was provided by tie general social and professional 
situauon, the fact that the subjects undertake to co-operate in the 
experiment. In ordinary life customs, manners, and morals will often 
constitute such external barriers. The external barrier lunits the 
subject’s freedom of movement, he cannot yield to the negative 
force of the internal barrier, but must stay withm the field, i.e., stay 
subject to the field forces. So he begins again to run against the 
internal barrier, is again repulsed, and so on, with an cvcr-mcrcas- 
ing tension. This tension determines the behaviour of the subject 
to an cvcr-mcrcasing degree; it appears not only m his overt actions 
but also in his thoughts. The only way out of the mcrcasingly 
painful situauon appears to lead across the internal barrier, although 
heretofore it has defied all such attempts. Nevertheless hope persists 
for a very long time, and the greater the tension, the less foundation 
is required for such a hope (p. 63). 

Expressions of anger as results of this tension occur at practically 
all stages of the process, often differing more in functional meamng 
than in appearance. The expression of the anger and the anger itself 
must not be identified. At first, expressions occur fau'ly easily. Such 
outbreaks are discharges of tensions in direcuons which brmg no 
real rehef and therefore tend to increase the tension by invtJvmg 
new Ego systems. The result is that the subject inhibits such out- 
breaks by shutung his Ego off more and more from the rest of the 
field. Thus a change of the Ego-field orgamzauon takes place which, 
by preventing discharge, helps to increase the internal tensions. 
'Thereby the separating walls between Ego and field and between 
the different Ego systems are put under high pressure, to which 
they eventually yield. The aversion towards the barrier, part of 
which in these experiments was formed by the experimenter, 
spreads, the whole environment appears as an undifferenuated hos- 
tile field, the total field becomes more or less chaouc. At the same 
ume the intra-Ego walls yield, the central nucleus, the Self, becomes 
more and more involved, the systems lose their isolauon and dis- 
charge their tensions, irrespeenve of the other field forces: the sub- 
ject will begin to confide to the experunenter her intimate personal 
secrets, although at the same time she hates her. When finally the 
tension becomes too strong, an explosion occurs which is the stronger 
the more the Ego has b«n cut off from commumcation with the 
field. Not every explosion brmgs real rehef, which is all too intelh- 
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gible since these explosions cannot really change the conditions 
which keep the tension up. Instead they will produce new tension; 
the subject will become ashamed of her action and suffer from the 
new tension due to this shame. How different would it be if the 
experunenter told the subject: Your task is impossible, you have 
done all I expected you to, you may go. This would relieve all the 
original tensions, although the tensions created by the anger acuons 
might remain and become more strongly directed against the ex- 
perimenter, who was the cause of all the trouble. We have, m this 
short survey, omitted all references to the social relation between 
subject and experunenter, since we shall return to that in a later 
chapter. But it should be mentioned that later experiments of Dr. 
Dembo’s have proved that a purely “objccuve” anger, an anger 
without direcuon towards a person, can arise. In these experiments 
the subject was alone in the room and received her instrucuons 
from slips of paper, the experimenter being concealed in another 
room from which she could observe the subject. 

karsten’s iNVEsncATioN. Karstcn’s earlier invesugation is in good 
agreement with Dembo’s result. Her problem was not the mvesu- 
gauon of emouon itself but that of saturauon, i.e., the fact that the 
increasing repetition of one and the same task will under certain 
condmons set up strong forces which obstruct and eventually block 
the continuation of the work. The subjects were given several usks 
and told to work at them as long as they cared to. When they 
showed inclinauon to cease, they were, however, encouraged to 
continue. The main tasks among a great number of others were 
makmg strokes on sheets of paper, either without further speafica- 
uon, or in prescribed groups like 3 and 5 or 4 and 4, and the 
readimg of a poem. The dynamic situauon is in several respects 
similar to that in Dembo’s experiments. The tasks, for reasons to be 
discussed presently, became endowed with a strong negative vector 
which would “drive the subject away,” But again he cannot leave 
the Held because of an external barrier consututed as in Dembo’s 
experiments by the total situauon. The result, as with Dembo, is 
strong tensions which frequendy lead to emouonal outbreaks. 

The Dynamics of Saturation. The specific contribuUon of Kar- 
stcn’s work IS, of course, the invcsugauon into the origin of satura- 
tion, I.C., the attempt to explain why the contmued execution of a 
task will set up forces against its contmuauon. The negauve char- 
acter of the mternal barrier in Dembo’s experiments was easy to 
understand: the mternal bamer stood between subject and goal. 
Here nothing interferes with the exccutton of the task, and yet 
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something akin to an mternal barrier is produced, some factor pre- 
vents the execution of the task from reheving the tensions corre- 
sponding to the resolve, the quasi-need set up by the instruction, 
and thereby brings about a steady increase of tension. We can ex- 
press this fact by saying that under certain conditions the execu- 
tion, instead of relieving the tension, increases it. What are the 
conditions of this effect, and what is the reason for it? In order to 
answer this quesuon it is well to compare these situations with those 
in which no saturauon occurred. One subject refused after one hour 
and twenty minutes to continue the task of fUhng sheets with 
dashes. Long before that she had shown signs of impatience, her 
work had deteriorated and she had needed encouragement in order 
to stick to It. A few days later the same subject worked for two and 
a half hours without any saturation, the quahty of her work being 
as good at the end of this period as at the beginning, and the inter- 
rupUon came through the experimenter, the subject being willing 
and able to continue longer The paradoxical aspect of this result 
disappears as soon as we learn that the second tunc the subject had 
been interested to find out whether she would be able to contmue 
the work ad hbttum, whereas in the preceding test she had con- 
centrated on the task as it was given. Dynamically the two tasks 
actually performed by the subject were thus quite different. In the 
second case, although the filhng of a hne, a page, a dozen pages, 
was not a real soluuon, yet each new page filled with dashes, each 
minute through which she persevered, brought her nearer to the 
completion of the task, i.e., to work ad libitum, until stopped. And 
when this happened, she had “won the game,” the real task was 
fulfilled, and the tension completely reheved. Here there is no rea- 
son why the execution should increase tension. Conversely in the 
first sitting, which is typical of the experiments performed with 
students as subjects, the cxecuOon does not bring the subject nearer 
to her goal. After having filled one or two or even twenty pages, 
if she could fill so many, she is just as far from the goal as before, 
simply because there is no real goal m this occupauon. Energy is 
being expended all the umc, but the energy, not being able to 
change the situation which necessitates the expenditure of energy, 
remains within the system and thereby sets up forces which blodt 
the process It becomes more and more difficult to pump air into a 
tire. If the pressure in the dre could become so great that it 
equalled the force of the person at the pump, the process would 
come to an end. Just so in our case. The tensions b^me so great 
that conunuation of the work is impossible; instead explosions may 
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occur, the pressure finds relief through other channels, just as in 
Dembo’s experiments. 

This explanation is confirmed by the fact that several unem- 
ployed, who were hired for this work, behaved like the subject at 
the second sittmg. Some of them worked for four full hours, 
liked the work, and showed an evenness of performance which is 
in the strongest possible contrast to the unudmess of the normal 
subjects m much shorter periods of ome. For these unemployed the 
task involved a real goal to which they approached by each new 
dash made. Energy flowed freely, no counterforccs were set up, no 
saturauon occurred. 

This explanauon is further confirmed by a comparison of the 
different t^s with each other. It would be plausible to expect that 
tasks which the subjects dislike would lead most quickly to satura- 
uon, whereas such as appealed to the subject would show the 
slowest saturauon rate, the indifferent tasks having an intermediate 
posiUon. But this expectation is not fulfilled. Nine different tasks 
were used, the numljCT of cases for each task varying between 8 and 
16, and with great regularity the indiJflerent tasks were those last 
saturated, the pleasant ones second and the unpleasant ones first. 
But both the very pleasant and very unpleasant ones were sat- 
urated more quicWy than the pleasant and the unpleasant ones, 
and the very pleasant ones even more qmckly than ^e unpleasant 
ones. This shows conclusively that the relauon of the task to the 
Ego IS the deasive factor. In the indifferent task the Ego is not 
“engaged,” with the result that Ego tensions arc less easily produced. 

Another confirmauon of the explanauon derives from the fact, 
observed with all subjects who showed saturauon, that very soon, 
as early as the second hnc in the dash experiments, the subjects 
began to introduce variauons. The intervals between the hnes are 
made different, the size of the dashes is increased or decreased, 
the direction of progress changes from left to right to right to left, 
etc. These variauons which appear at first spontaneously and arc 
afterwards antiapated in thought conunuc through the whole senes, 
indicating that the process of saturauon begins very soon, that the 
process of cxecuuon creates forces which block its conunuauon. 

Saturation and Fatigue. We had antiapated these forces at the 
end of our third chapter when we discussed the condiuons upon 
which psychophysical processes depend (see p. 102). We must now 
add a word to disUnguish them from faugue. Superficially satura- 
tion looks very much hke faugue, the subject complaining of 
cramps in her hand, inabihty to hold the pencil any longer, hoarse- 
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ness after reading poetry, and several other similar symptoms. But 
a deeper analysis tnakes it impossible to interpret saturauon simply 
as fatigue. The same muscles can make pracucally the same move' 
ments if these movements belong to a different task. We need only 
recall the lack of saturation m the unemployed and the student 
who wanted to test her own ability, to see the truth of this state- 
ment. We can, however, add more evidence: after one hour and 
ten minutes a subject who had had the task of making dashes 
alternately in groups of 3 and 5 was fully saturated. Earlier she 
had started to make the hnes very light m order to spare her 
“overured hand”; still she often slipped and made her hnes very 
irregular. After her refusal to continue she was told to try a new 
pattern, namely groups of 4 dashes without alternation. “The same 
dashes, drawn with the same muscles, which before by their crooked 
and shpshod execuuon had presented the picture of a complete 
gestalt-disintcgrauon arc now produced in a perfectly tidy and cor- 
rect manner” (p. 160)- This example is typical of many. New con- 
firmation comes from the period after complete saturauon when 
the subjects refused to undertake any tasks connected with draw- 
ing because they could no longer hold pen or pencil The experi- 
menter, acquiescmg, requested them to report their experience dur- 
ing the whole course of the experiment, when they would grasp the 
pen with alacrity and draw dashes with the greatest ease in order 
to demonstrate their previous behaviour. Saturation, then, cannot 
be faugue, although it is highly probable that faugue contains in 
most if not in all cases a saturauon component. In pure saturauon 
the act as a mere movement can sull be done, it is blocked only qua 
action of a parucular kind, which proves that there must be forces 
at work which shut the execuuve off from the parucular task. 

Saturation and Perceptual Bloclfing. We have met before (Chap- 
ter V, pp. 183 f.) with forces which are produced by a process and 
block Its contmuauon. I mean the causes of the oscillation of am- 
biguous figures. Both Karsten (p. 244) and Kohler (1^9) consider 
It probable that these forces and those that produce saturauon are 
of the same kind. 

Saturation Range. Saturauon is not strictly limited to the particu- 
lar task but very soon spreads over a wider range, so that the pro- 
blem of saturauon leads at once to the problem of the saturauon 
range which has been speaally mvesugated in Karsten’s study. We 
can only menuon this here, emphasizing that we shall meet with a 
similar phenomenon, the spreadmg eff an effect beyond its original 
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range, when we discuss learning and that particular aspect of learn- 
ing traditionally called transfer. 

Saturation and Success. Saturation is emotional behaviour. Its 
analysis revealed an interplay of forces leading to increasing ten- 
sion within the Ego system, a tension which became manifest in 
less and less co-w^ate, more and more chaotic behaviour and in 
the emotional resistance experienced by the subject. It would be 
the next step to inquire more specifically into the conditions which 
rob an action of its rehef funedon and thereby make it producuve 
of greater and greater tensions. This would lead us to the problem 
of success. For this much is clear after our discussion of satura- 
uon- no matter whether success, as mere accomplishment, in the 
sense defined on page 37, has any psychological significance or not, 
success as behavioural, as expertenced success, must play a deter- 
mimng role. This distmction has often been obscured in the htera- 
ture on success, but it has been handled with great skill by Hoppe, 
another of Lewin’s students. Since, however, the treatment of 
this problem mvolves soaat behaviour m its broadest sense, we 
shall defer the discussion of this investigation to our fourteenth 
chapter. 

The Physiological Changes in Emotional Behaviour. We can- 
not close our discussion of emotional behaviour without adding a 
brief word about the physiological changes which occur during 
emotions.® It will be relauvcly easy to assign to them their place in 
our theory. In discussing the James-Lange theory (p. 401) we have 
clearly pointed out that emodonal behaviour involves the whole 
organism. The reason is easy to see. Tensions in any part will have 
reverberations over the whole system. Funcuonally these reverbera- 
tions may be of either of two kinds. On the one hand the tensions 
themselves will involve dirccdy a greater and greater part of the 
system. This becomes apparent in the field of limb movements in 
the activity which Lewin has called “restless acuvity” which occurs 
whenever directed action is prevented by a barrier and the tension 
IS strong enough. Thus, in Lewin’s beautiful film an infant will 
circle round a circular pen in whose centre the lure is situated, or 
will vacillate back and forth when it is inside and the lure outside. 
But the direct action of these tensions is not confined to the skeletal 
musculature. Fear and anger interfere with digestion by inhibiUng 
the secretion of gastric juice, and during excitement and pain 
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adrenalin is discharged into the blood in excessive amounts, with 
the ensumg effects of diverting the blood to the external muscles 
and mcreasmg the blood pressure. On the other hand the system 
will counteract the tensions which begin to penetrate the whole 
organism so as to maintain the old balance as much as possible. 
The opposite action of the sympatheuc and the parasympatheuc 
parts of the autonomic nervous system mdicates this second pos- 
sibihty. 

Thus these physiological changes lose nothing of their importance 
in our theory, and yet they are not constitutive of emotions — m good 
harmony wiA Sherrmgton’s and Cannon’s results. Lasdy, even in 
our theory the possibility remains that such physiological changes 
might mduce emotions. For if the tensions in scane other part of 
the system are heightened, they might affect the Ego, ]ust as the 
Ego tensions, in our theory, spread to outlying systems. To test this 
hypothesis Marahon gave human subjects mjecuons of adrenahn 
and found that only m a few cases, which he explamed by sugges- 
tion and predisposition, real emotions ensued, while other subjects 
showed no emotion at all, or only “cold emotion,” a feehng “as if 
afraid,” for instance. This work was repeated by Cantril and Hunt, 
who could confirm Marahon’s results except for the fact that they 
could not explam the few cases of real emotion by Marahon’s as- 
sumpuons and therefore mterpret them as a direct result of the 
adrenahn or its physiological effects. I shall quote an example for 
each “cold” and “real” emouon from these authors: “Feel as 
though 1 had had a big scare, not fright, but hke a reacuon after 
tremendous fright Don’t feel unpleasant If there is any affecuve 
state It is somewhat pleasant. Certain bodily resdessness but no wor- 
ries, cares, or ment^ anxieties” (p. 303). In contrast to this the 
following real emouon: “Extreme fear was present, but no content 
for it at the time. Probably an unconscious reason, but at the time 
nothmg but fear. The strongest reaction yet. I found myself shak- 
ing, chest trembhng, buildmg up rapidly in intensity, whereupon I 
abrupdy recognized that I was intensely afraid” (p. 305). 

'These experiments seem to answer our quesdon m the affirmadve. 
The tensions produced by adrenalm injecuon may spread and m- 
volve Ego systems and then produce real emouons. They may re- 
main enurely outside the sphere of the Ego, no emouon ensuing; 
the thud possibility, the cold emouon, hes somewhere between these 
two extremes; the Ego seems defimtely affected without bemg 
strongly charged. Whatever the exact interpretauon of this last effect 
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may be, these experiments seem to me to confirm our interpreta- 
tion of cmoUonal behaviour and the role played in it by the physio- 
logical changes/® 

THE WILL 

We cannot close our discussion of action without introducing the 
concept of the will, or the distmcuon between voluntary and m- 
voluntary acuons. We have deferred the mtroducuon of these 
terms, because by their great ambiguity they would have made our 
argument much more difficult. The discussion which is to follow 
will again be based very largely on the work of Lewin, whose lucid 
and acute analysis of the problem has probably been the strongest 
force in re-estabhshing problems of vohtion as primary problems of 
psychology. 

McDougcdl’s Hormte theory. It would be unfair if we omitted 
McDougall’s horimc psychology (1930) in this connection. Mc- 
Dougall has insisted again and again that behaviour cannot be un- 
derstood without the drive behind it. Yet I feel that McDougall’s 
claim, despite all the power and enthusiasm of its presentation, ex- 
erted httle influence on the actual progress of psychology. The will, 
in McDougall’s theory, or rather the primeval urge, the hormic x, 
is at least at the present moment too far removed from concrete 
saentific concepts to be widely adopted or even fairly critiazed. It 
suffers, m my opimon, from the reification of the instmcts which 
I mentioned and criticized before. McDougall’s theory is much more 
than a special psychological theory, it is philosophical, metaphysical. 
It expresses a Weltanschauung, throwing down the gauntlet to in- 
tellectuahsm, and preaching a Dionysian as opposed to the Apol- 
liman concepUon of the umverse. Just because I am in full sympathy 
with McDougall’s ulumate goals, because I believe, as he does, that 
fundamental psychological theories arc, or ought to be, much more 
than special hypotheses built to explain a limited number of facts 
and restricted to the system of a special science, because the super- 
intellectuahst amtude of modern psychology even in some of its 
latest publications shocks me to the quick, because, lasdy, I admire 
the courage with which he has championed an unpopular cause, I 
feel reluctant to criticize his porinon. I must do so because as it 
appears now it seems to me too unstable to serve as a real basis for 
psychological research. 

10 The authors draw a difieient conclusion, regarding a primary autonomic reac- 
tion as the only nne qua non of an emotion, a conclusion not warranted by their 
results and m contradiction to the results of Sherrington and Cannon. 
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Criticism: Mechanism — ^Vitalism, Intellectnalism— ‘Anti-intellec- 
tnalism. The reason for my judgment is that he has not solved the 
old mechamsuc-vitahsuc conflict. Wc have seen in our very first 
chapter how the acceptance of mechanism as the principle of all 
inorganic behaviour niakes vitahsm a necessity. McDougall docs not 
necessarily accept this assumpuon, he considers it quite possible that 
inorgamc processes are also hormic. But m one respect his theory is 
nevertheless a vitahsm : its mam concept is the very concept which 
one must form if one starts out with a mcchamsuc philosophy, dis- 
covers Its inadequacy, and tries to remedy it by supplementation. 
McDougall’s horme is, so it seems to me at least, such a supple- 
mentary concept, even though it be prepared to assume full pos- 
session. The same point of view emerges when wc consider his atu- 
tude towards intcllectuahsm. Intcllectualism is the result of a spcaal 
field orgamzation achieved m our Western civihzation, in which 
certam sub-systems of the Ego gam dominance and thereby influ- 
ence the rest of the field and with it our philosophy. It presupposes 
a diflerentiation and isolation of sub-systems, and in a way thereby 
creates its opposite, just as mechanism creates vitahsm. Therefore, 
again, the adoption of the opposite point of view seems to me no 
ulumate solution either, because it accepts the diiferentiauon and 
gives undue prommence to the hitherto neglected part. Certam 
pohtical tendenaes of the present day confirm me in my judgment. 
As a matter of fact I beheve that a complete renunciation of the 
intellect will lead to consequences much more dangerous and de- 
structive than Its glorificauon. The radical soluuon must m my 
opimon be develop^ by going behind that differenuation, by unify- 
ing what has become severed. Then the Apolhnian intellect may 
w^ turn out to have Dionysian charactcnsucs and the Dionysian 
urge be capable of assummg Apolhnian clarity. And we should learn 
to understand why at certam periods, in certam persons, the Apol- 
linian, in others the Dionysian, trend became dominant. 

Lewin’s Concepts. Our ccraimcnts on McDougall’s theory have 
raised questions which go far beyond our present discussion. Let us 
therefore try to treat the problem of will by the methods mtroduced 
by Lewin. Wc use the term voluntary action in at least two differ- 
ent contexts: on the one hand we contrast it with impulsive and m- 
stmeuve action, on the other with automatic action (Lewm, 1926 a) . 
Thus we do not speak of voluntary action when a dog to whom wc 
show a morsel of meat snaps at it^ nor when a man jumps aside 
to avoid the wheels of a motor car. In other cases wc may be m 
doubt whether to call an action voluntary or not: thus with regard 
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to our periodic putting on and oS of our cbthes, our sitting down 
to dinner, walking or driving to our ofEces, answering polite ques- 
tions politely, etc. On the other hand the carrying out of inten- 
tions will generally be called voluntary action, but also the spon- 
taneous, not foreseen and therefore not intended interference in a 
quarrel, or the giving of a polite answer to an impohte question. 
Examples like these serve a two-fold purpose. On the negative side 
they teach us to be wary in our saentific use of a popular term. 
Popular terms are as a rule full of meaning and relevance, but at 
the same ume quite unfit to serve as a basis for a scientific classi- 
fication. Thus we have seen that a clear-cut classification of all 
actions into voluntary and non-voluntary ones will prove impossi- 
ble, i.e., the prinaple of classification must be wrong. Positively 
our examples give us indicauons of the complexity of our problem 
and acquaint us with some specific charactenstics of those actions 
which we call voluntary. 

Palpably it would be absurd to try to discover the essence of volun- 
tary action by throwing all our examples together and abstractmg 
from them the parucular experience which is common to them all. 

More particularly would it be wrong to define as voluntary actions 
such as are preceded by an experience of “I will” or “fiat,” and to 
measure or at least estimate the strength of will by the intensity of 
this experience. As Lewm has pomted out, the very intense resolve 
“I u/tU do this or that” is more often than not an indicauon that I 
really do not want it, with the result that actually I shall not do it. 
This does not mean that under other condibons the decision to do 
this rather than that, the experience: “I will this,” may not be a 
true indicator of strong and deasive forces. 

Field Action and Controlled Action. But our procedure cannot 
start from these wiU-cxpenences. We must remember our examples 
which show that we call many an acuon voluntary which is not 
accompamed by any such experience. Instead we sh^ have to pro- 
ceed by a functional analysis of the dynamics in the different situa- 
tions. Such an analysis led Lewin to the disunction of “field-actions” 
and “controlled actions.” This distinction refers to the forces which 
have control of the executive, but it is not the simple distmcoon of 
the cases in which action is controlled entirely by cnvu-onmcntal or 
environment-Ego forces (i.e., field action) and acuons controlled by 
Ego-forces (i.e, controlled action). For pure impulsive or insunc- 
tive action, like that of a hungry animal, is chiefly controlled by the 
Ego forces, whereas a truly controlled action, like the rescue of a 
person from a burning house, is under strong control of the en- 
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vironmcnt. The action of a person who would rush into his hurn- 
ing house and come out widi an old battered hat and without an 
irreplaceable MS. would not be a controlled acuon. On the other 
hand we shall hardly call an action voluntary in which the Ego is 
not dynamically concerned. But the difference is not that between 
acuons with and without forces emanating from the Ego. It is a 
difference of orgamzation of Ego and non-Ego forces which ac' 
counts for Lewin’s disuncuon. In discussing the uncontrolled execu- 
uon of an mtenuon Lewin says; “In this case the process occurs as 
though to the pre-existmg forces of the situauon (the psychic field) 
the intention had been added as a new force, and as though the 
acuon Itself ran its course in a perfectly impulsive, uncontrolled 
manner in accordance with this new distribuuon of forces” (p. 377). 

Intention. The cxecuuon of an mtenuon need not, as appears 
from our last quotauon, be controlled acuon in this sense. If we 
call It voluntary action we do so because the act of making the 
resolve was “controlled.” In this case the creauon of the need was 
the controlled acuon, whereas its relief may sull be ather con- 
trolled or uncontrolled. 

CoNFUCT OF Forces. If Ego and field forces have the same direc- 
tion It becomes doubtful whether we should suU speak of controlled 
acuon, for then it will make no difference which of these forces 
IS stronger. I have resolved to be very friendly to A, whom I expect 
to be a conceited and overbearmg person. A comes and is as jolly, 
simple, and pleasant as can be. My own friendly response is no 
longer conuolled. Thmgs are different when A fives up to my ex- 
pectation. Here tfie field forces by themselves would provoke me 
to teach him a lesson, but my resolve pulls me in a different direc- 
uon; my acuon, as long as I stick to my resolve, will be controlled. 
Conuolled acuon thus implies conflicting forces, a view well in 
accord with those theories of will which derive it from conflict (e.g., 
Clapar^e, 1925). 

VARiEnr OF Voluntary Actions as a Result of the Underlying 
Dynamics. How such conflicts will be resolved depends upon the 
orgamzation of the forces, which in its turn depends upon the Ego- 
field orgamzation. With suong field-Ego umty there will be httle 
or no conflict, field acuon will be the rule. If the Ego is suongly 
separated all depends upon the relative strength of the operauve 
forces, and these agam depend upon the nature of the particular 
Ego. In his “Outline” (pp. 443 f.) McDougall has most suggestively 
discussed a number of different personality types with regard to 
their vohuonal behaviour. There is the moral athlete who despises 
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indulgence and acts against the environment so as to increase his 
feeling of superiority, and there is the beachcomber at the other 
extreme who lets himself drift because his Ego has lost all self- 
respect. There are innumerable other possibdiues between the two, 
just as there are countless degrees of isolaUon between field and Ego. 
That IS the reason why in many cases we cannot decide whether to 
call an action vciuntary or involuntary. In the preceding pages we 
have criucized an exaggerated intellectuahsm which is typical of 
Western civilization. It is tempting to criticize a hypertrophied vol- 
untarism, which has sprung from the same soil. To value a person 
who does a kmdly act against his inchnation higher than one who 
does It joyfully is the absurd result of this tendency of over-isolaung 
the Ego and giving it too great a dominance in the total field. And 
we may learn from the Chmese student at a mission school who 
criticized the parable of the vineyard severely because for him the 
son who refused to go and eventually did was really much worse 
than his brother, since he offended hs father by his refusal. The 
Ego-environment dynamics characterize not only individual situa- 
tions, but also individual persons, and smaller and larger groups. 
They may throw light on ie differences of nauonal characters, and 
those of the great historical civihzations, ancient and modern, of the 
West and the East. 

Special Problems: Forgetting, Habit. But our discussion of voli- 
tion should also lead us to humbler tasks, tasks even more urgent, 
because they are necessary for a proper elaborauon of our sketch. 
Psychologiciil research work of a true cxperuncntal nature can be 
done on the basis of this theory. These ideas were indeed the foun- 
dation on which the work of the Lewin school was done, which we 
have referred to so frequently and which we shall encounter again. 
In this place I shall only mention, without going mto the detail, G. 
Birenbaum’s investigauon of the forgettmg of intendoos. This 
problem is indeed a problem not of memory, but of volitional 
activity. The term forgetting has two radically different meamngs 
m our idiom. On the one hand it signifies our inability to remem- 
ber, on the other our failure at a given moment to do so despite an 
unimpaired abihty. You may have fwgotten Kepler’s laws, no effort 
will make you recall them — an example of the first meamng. On the 
way to class you may have forgotten to post a letter, and now you 
remember that it is still in the pocket of your coat — an example of 
the second type. It is with this second meaning that Birenbaum’s 
invesugation is concerned. It produces a situation in which a re- 
solve is carried out once, with the resultmg rehef of the tension, but 
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must be carried out agaia and again. It shows under what condi- 
tions the need will be re-created, under what conditions not; in the 
first case the intended action will be earned out, in the second it 
will be forgotten. 

Another problem which has been attacked experimentally is that 
of will vs. habit. We shall postpone it until we have discuss^ habit, 
1 e., until Chapter XII, and we shall discuss the general problem of 
forgetting in Chapter XI. 

CONCLUSION AND OUTLOOK 

Let US review in conclusion what our discussion of action has 
achieved. It has carried out our programme of describing behaviour 
m terms of the field forces. In order to do this we had to introduce 
the Ego and we had to augment our knowledge of the environ- 
mental field as It had been developed in the preceding chapters. 
The problem of behaviour resolved itself into the problem of the 
changes of the great Ego-fidd gestalt, the changes which the rela- 
tion between its sub-systems undergo. Through our discussion of 
manifest orgamzation and the dynamic characters of environmental 
objects we could at least indicate the true status and meaning of 
behaviour. We saw how even the boundaries between Ego and en- 
vironment develop, how greater differentiation takes the place of a 
prior greater unitedness. And we understand how the Ego-object 
relauon is falsified if it is considered primarily as a cogmtive one 
(see p. 000, Chapter VIII). Even for the problem of cognition we 
could derive some important conclusions. Behaviour became intclh- 
gible in all its richness and variety, defying any such simple formula 
as that of the stimulus and response, but occurring always in con- 
formity with the general laws of dynamics. And yet, our account of 
behaviour is still incomplete. We have occasionally met with three 
different gaps: m the first place we saw again and again that pres- 
ent performances depend upon earher ones. Although we have 
attacked traditional empiricism incessantly we have insisted our- 
selves on the all-pervasive influence of experience. We have even 
introduced a new hypothesis of memory which was inextricably 
bound up with our main theory. But it remains to show how, ac- 
cording to our present hmited knowledge, memory works, how 
experience is acquired, and how the past influences the present. 
Otherwise expressed, we must deal with the problem of learning 
m its widest aspect. The treatment of this problem will not, how- 
ever, necessitate the introduction of any essenually new principle. 
Learning will follow from the laws of orgamzation which we have 



ACTION 


422 

SO far established if more conditions are included in our considera- 
tion. It was the method of this book throughout to start from 
simple conditions and introduce more and more complexiues. From 
this point of view learmng has to be discussed at a later stage be- 
cause of the great complexity of conditions which are operative in it 

The second gap which we have encountered is indicated by the 
word thinking. The environment in which we behave is not only 
the actually and palpably present behavioural environment, but also 
the environment which we “merely” imagine or think of. This en- 
vironment is responsible for the greatest achievements of mankind. 
Without It neither the saences nor the arts would be possible. 
Closely connected with this environment is our language and the 
similar symbohe funcuons which we have developed. And an ulti- 
mate cxplanabon of the problems of thought and imagmaUon will 
not be possible without a theory of language and the other sym- 
bolic functions. But we shall exclude the study of language from 
our treatise. This restricuon is necessary, because it would be im- 
possible to give more than an utterly superfiaal treatment to this 
problem, so rich in psychological mterest. 

The l^t gap concerns the social aspect of behaviour. The be- 
havioural environment contains, among other things, our fellow 
creatures, be we men, or wolves, or bees. And these fellow creatures 
of ours determine our behaviour far more than any other environ- 
mental objects. Neither the behavioural environment, nor the Ego, 
nor behaviour can be really understood without a study of ^e 
social aspect. Only as a member of a group, as a part of society, 
has man produced through his behaviour civihzation with all it 
entads. And since we set out to treat behaviour in such a way as 
to make these results mtcUigible, we shall have to sketch in as 
our last contnbuuon a discussion of some problems of soaal 
psychology. 
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THE ROLE OF MEMORY 

No fact has challenged the psychologist as much as the fact that 
wc have a memory. Through memory we are at every moment con- 
nected with the past and the future; without memory wc could 
not learn but would face each situauon as we faced it the first 
time; without memory we could not act according to plans and 
resolves. No wonder, then, that in the development of psychology 
memory assumed the role it has played to the present day. In the 
eyes of the psychologists and the psychologizing saentists memory 
became the chief cause of adjusted behaviour, memory seemed to be 
the specific factor which distmguished life and mmd from machine- 
likc nature. A horse driven a few times over the same road will 
know the way, and the coachman may, on his homeward journey, 
go to sleep, assured that the mare will take him back to the stable. 
But the driver of a motor car is in no such fortunate position. He 
cannot close his eyes trusung that his car will find the way. The 
horse has memory, the car not, and therefore, so psychologists con- 
cluded, the adjusted behaviour of the former was altogether due to 
memory, the unadjusted behaviour of the latter due to its lack of 
memory. Psychologists have even gone so far as to use the posses- 
sion of memory by an animal as a entenon of its possessing con- 
sciousness, and some of the arguments in favour of vitalism have 
been based on memory. Thus the two radically opposed philosophies 
of vitalism and empiricism both origmate in an acknowledgment of 
the unique properues and achievements of memory. 
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MEMORY NOT TO BE CONSIDERED AS A SPECIAL FACULTY 

And yet, to the cold enue memory is but a word which labels a 
great number of different achievements without explaimng them. 
And nothing is more dangerous to scientific progress than such a 
single word which tends to become reified, to ^ t^en for an entity 
which produces all the different effects. Hughhngs Jackson erm- 
cized the faculty concept of memory as early as 1866,^ and imphady 
the wish to escape from such a purely verbd explanauon must have 
influenced all the various theories of memory that have arisen in the 
pasL At the present time this determination has become conscious. 
Wheeler’s attempt at eliminaung the concept of the memory trace 
seems to me born from this desire; but it is most clearly expressed 
by Humphrey, who writes of the acquisiuon of the skill of type- 
writmg: “Sometimes, indeed, it is said that he can type better today 
because of his ‘Memory’ of his lessons; or it is a ‘mnemic accumu- 
lauon’ or an ‘engram’ that enables him to type better. Such special 
terms of course only push the mystery a litde farther back. They are 
as harmful as was the mediaeval explanation that the water rose in 
a pump because nature abhors a vacuum’’ (p. 103). 

MEMORY AND TIME 

Instead Humphrey sees the final solution of the problem of mem- 
ory in a view which takes into account equally space and ume. 
“With certain reservations it is characteristic of higher forms of 
hfe that their behaviour is integrated over longer periods of time; 
and this possibility of relaung events in the life history of an or- 
ganism over longer ume intervals corresponds objectively to one 
factor in what is meant by the possession of a ‘better memory”’ 
(p. 157). Memory, if this view were right, would not be a new 
and specific factor but a temporal aspect of behaviour itself. Let us 
follow up the clue. 

The Difficulties in the Concept of Time. Zeno’s Paradox. It was 
Henn Bergson who called our attention to the fact that mtellec- 
tually we are much better equipped to deal with spatial than with 
temporal relations. The “real” is thought of as timeless, viz., as 
the spadal constellauon at a moment of time, i.e., at a ume without 
extent, which is neither real nor time. And yet we are apt to say: 
only the present is real, for what preceded it is now past, and 
therefore no longer reali and what will follow upon it belongs to 
the future and is therefore not yet real. Plausible as such a propo- 
siuon IS, It mvolves an absurdity. For “the present” is undefinable. 

1 See H. Head, 1926, I, p. 40. 
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We can think of an interval of tune beconung shorter and shorter, 
but however short we make it it still remains an interval, it still 
has duration. Let us begin with a ume interval correspondmg to 
one vibration of a tuning fork of 100 vibrations per second. We de- 
crease It so that it corresponds progressively to V 4 o, M.oo> • • • 
of such a cycle. Theoretically we can go on indcEmtely, and we 
never reach the value 0 . If we did we should have lost both the 
interval and ume with it. And yet the human mind wants to make 
that transition. In human experience ume seems to be separable 
from space and therefore the human mind committed again and 
agam the fallacy of separaung these mseparables. Everybody knows 
lino’s famous arguments against the reahty of motion, which are 
based on just this wrong separaUon. Let us recall his paradox that 
Achilles could never pass a tortoise once he had given it a start, 
however fast he might run. At the beginmng Achilles would start 
from scratch and the tortoise from a hne 10 m. ahead of him. If now 
Achilles ran ten umes as fast as the tortoise, what would happen? 
By the ume he came to the starting point of the tortoise, the ammal 
would be one metre further, i.e, when Achilles is 10 m. from his 
start the tortoise is i m. from its. When Achilles reaches this point, 
after traversing i m., the tortoise will still be ahead of him, havmg 
raced through Mom. during this ume. And this goes on. When- 
ever Achilles reaches the place where the tortoise was before, the 
latter is just ahead, and although the difference between theu posi- 
Uons becomes increasingly smaller, it can never become zero. 
The table given on the following page clearly represents this case. 
A s indicates the distance between the two rivals, and A t the time 
passed between two consecutive moments of ume considered, taking 
the ume which Achilles needs to race 10 m. as the umt. This last 
column shows that Zeno’s argument proves the irreality not only 
of motion but also of ume, for the total time passed between the 
start and any of the posiuons increases in the same way as the dis- 
tance between the runners decreases, 1.0-1.1-1.11-1.111 . . . , and one 
sees that this argument covers only a very small fracuon of time, 
certainly less than 1.11111111-2 umts and having as its upper limit 
I M umts. Smee the umt of ume again can be made as sni^ as one 
likes — one need only give a smaller advantage to the tortoise and a 
greater difference of speed to the two competitors, without chang- 
mg the power of the argument — the time durmg which Achilles 
cannot overtake the tortoise can be made as si^l as one likes, 
and since the argument proves that he can never overtake it, time 
itself vanishes. And it is clear that m a world without time there 
can be no motion. This reveals the fallacy of Zeno. His argument 
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involves a vicious circle, since implicitly it denies the reality of time 
and thereby of motion, which he then concludes from it. But its 
power IS due to our mchnation to separate space from time and 
accord reahty only to the former. In other words, his treatment 
of the race presupposes what it sets out to prove, viz., that motion 
does not exist, for it lists the ponttons at which the runners are 
at various stages of their race. But a movmg body never u at any 



one point, instead it passes through a point. To describe reality, 
then, we must have concepts which contain both spaual and tem- 
poral components. The simplest of these is the concept of velocity 
which because of the speedometer in our motor cars is perfectly 
familiar today to persons who know nothing of mechanics. If the 
speedometer points, let us say, to 50, it means that our car travels 
at this “moment” with a velocity of “50 miles per hour.” How can 
we test the accuracy of our measuring instrument? We could mark 
on a straight road a distance of 50 miles, start our car so that the 
speedometer pomted at 50 when we passed the first mark, drive 
with constant speed and measure the time between our passing of 
the first and second mark. If it were exactly one hour, then our 
speedometer would be right. But that is not what we woidd actually 
do. In reahty we should choose a much shorter distance, say a mile, 
and with our speedometer at 50 we should ineasure the time it took 
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US to pass over that mile. If we measured Ho hour = i minute and 
12 seconds, our speedometer would be correct, our speed 50 miles 
per hour. Furthermore it would not make any difference where 
within our original 50-mile track our standard mile was, because 
as bng as we go at the same speed the result of measurement must 
always be the same. We ought reduce our mterval and make it 
smaller and smaller, i foot, i inch, as small as our measuring im 
strument will allow us, that makes no difference to the final result; 
to each decrease of measured space there corresponds a propor- 
uonal decrease of time consumed in traversmg it, so that the rauo 

of distance over umc remams the same. The result of our meas- 
urement is mdependent of our measurement, as it ought to be if the 
measurement is to represent something real. But one thing we can- 
not do, we cannot continue the diimnuuon of our disunce until it 
becomes 0 . If no distance were traversed no time would be needed 

to traverse it; our quotient — would become — , which has no 

meamng. To say, then, that our car has a definite veloaty at a cer- 
tain point of our track means only that we are free to choose the dis- 
tance over which we measure the ume of its passing, as long as the 
car does not change its speed, as it travels with umform velocity. 
But taken literally, the statement is meamngless, because velocity 
and a mathemaucal point are mutually exclusive, a velocity always 
implying a definite distance, however small. 

This becomes even more impressive when our car does not travel 
at uniform velocity but accelerates or decelerates. For here our for- 
mer method of measuring breaks down, the result is no longer in- 
dependent of our method of measurement. Not only must we start 
our measurement at a definite time, since if we did not our result 
would be different; our measured velocity will also vary with the 
distance over which we take our measurement. Here a true point 
velocity seems to be demanded by the problem, and yet a point 
velocity IS as absurd here as in the case of uniform velocity. The 
soluuon of this problem led to the introduction of differential cal- 
culus, and to the reader who knows the calculus no further word 
IS necessary. It would be easy to sketch the first steps for the other 
readers, but I forbear to do so, only msisting again that the con- 
cept of velocity, changing as well as uniform, refers to definite 
space distances and time intervals, not to non-cxisung time points. 
In the case of varying velocity these intervals have to be small, and 

this is symbolized by definmg the veloaty by the equation v = ^ 
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If the veloaty is uniform, this becomes equivalent with the equa- 
tion v=Y which we started. 

Every Event Depends upon Preceding Events. Let us now re- 
turn to memory. If we tried to define memory as the dependence of 
the later parts of an event upon the earher ones, we should have 
robbed the term of all specific meamng unless we defined the term 
“event.” For without such a specific dcfiniuon the word memory 
would apply to aU events. If you travel from London to Edmburgh 
the motion of the train from York to Newcastle presupposes its 
mouon from London to York. It would change our dc^uon of 
memory if we disungmshcd between such events as depend only 
upon the immediately preceding events from those which depend 
also upon events that have occurred m a more distant past. The lat- 
ter we should call events with, the former events without, memory. 

Miemoiy in Physics. If we apply this dcfimtion we find purely 
physical events which deserve the name of memory.* We clamp a 
wire at one of its ends and twist it clockwise through a certain 
angle, holding it m this posiuon for a couple of mmutes. We then 
release it and observe it turmng back into its imtial untwisted posi- 
tion, whereupon we give it a counterclockwise torsion of the same 
angle, and after a short time we release it again. The wire will 
slowly unwind, but it will not come to rest in its untwisted state 
but will go beyond it, and that the more, the longer we held it 
originally in its clockwise torsion. The event after the release is 
evidently here determined not only by the tension at the moment 
of release but by a previous tension which had ceased to exist. No 
less a physicist than Boltzmann has applied the name of memory 
to this, and it has been possible to treat such events mathcmaucally 
with the help of a “memory function.” Nevertheless, the physicist 
is not sausfied, he does not want to introduce effects between 
events which are separated by um^ and therefore he turns to the 
molecular structure of the wire for a more sausfactory explanauon. 
When we have given our wire a certain counterclockwise torsion, 
its tension is the same whether we have previously given it a clock- 
wise torsion or not. But tension is a “macroscopic” magnitude, and 
therefore the same value of this magnitude may correspond to a 
great number of microscopic or molecular distribuuons, just as the 
same temperature of a volume of gas is compauble with a great 
number of distributions of the molecular veloaties within it. The 
macroscopic magmtude is the average of all the molecular magm- 
tudes involved, and the same average can correspond to a great 

* The following after Rimidn. 
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number of different distribuuons of the terms which are being 
averaged. Thus the three groups: 5-5-5, 2-6-7, 2-3-10 have all the 
same average 5, and would be indistinguishable if their averages 
only were known. The physiast will therefore try to establish the 
molecular distributions as different in the two cases, thereby reduc- 
ing the event to a non-memory event, one that is entirely deter- 
imned by the immediately preceding events. 

Application to Psychology; the Trace. This last argument has a 
very direct bearing on our problem. Our wire is m good analogy 
with Humphrey’s typist. Her present performance depends upon 
much earher performances, and is therefore called an achievement 
of memory. And yet, if we follow the method of the physicist, we 
must interpret this macroscopic fact by microscopic ones, and then 
memory should disappear from the typist’s case as it did from the 
wire, unless we give it an entirely new defimtion. Of course most 
psychologists have more or less followed the physiast’s example. 
The concept of the memory trace is an attempt at explaimng the 
influence of the past by the condmon of the present. Just as our 
wire has been changed in its molecular structure by being held in 
torsion, so the brain of our typist has been changed by her practice 
of typing. And ]ust as the wire, when released, docs what it would 
not do without the change of its molecular structure, so the typist 
when given copy will do what she could not do before her brain 
had been changed by her exerascs. But then it is hard to derive 
a definition of memory from the case of the typist, of memory as a 
“special faculty of orgamzed matter” as Hcring called it m his 
famous address (1870). 

In this explanation of memory events an event in ume influences 
another event, which succeeds it after a finite interval, not direcdy 
but only through some effect which it has left behind and which, 
for brevity’s sake, we will call a trace, without implying by that 
term any^ing about the special nature of this after-effect. In the 
case of our wire we should then say that its behaviour after the 
second torsion was due to the trace produced by the first, and we 
would ascribe the fimshed performance of the trained typist to the 
traces produced by her conunued exercises. 

Physical and Psychological Memory Compared Farther. We can 
analyze our two cases sull further: the wire with the trace will 
show in several respects a behaviour different from the wire with- 
out the trace, but by no means in all. Its conductivity, its permeabihty 
and many other of its properties which determine specific responses 
will not have been changed, so that in many ways the wire with 
the trace will respond in the same way as the wire without. Similarly 
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the typist after her training will react in a number of situations dif- 
ferently from what she did before, whereas in a number of other 
situations she will not. She will, for instance, perform well with 
any kind of copy, although she had been tramed only with a limited 
number of different copies, but the change in her response will be 
more or less limited to typing and will not even carry over to an- 
other finger activity like longhand writing. 

However, this analogy may not be so close as it appears at first 
sight. Conductivity and permeability are macroscopic magnitudes 
which are compauble with many different molecular processes. The 
same conductivity and permeabihty of the traceless and trace- 
endowed wire does not, therefore, prove that processes of electric 
and magnetic conduction occur in them in identically the same 
way. It is therefore possible that the trace has changed the wire in 
all Its responses. But the same cannot be said about the typist. Her 
household duties, her amusements, and her longhand writing will 
occur as though her traimng in typmg had not taken place. Of 
course one might retort that this comparison was not fair, since the 
typist’s performances which we find unaffected by the trace are 
all macroscopic phenomena, while the wire responses which we 
found to depend upon the trace were microscopic; indeed certain 
macroscopic phenomena of the wire were found also to be mde- 
pendent of the trace. We ought to compare either macroscopic or 
microscopic phenomena on either side, but not, unfairly, microscopic 
phenomena on the one side with macroscopic phenomena on the 
other. Logically valid as this objection would be, it would not do 
justice to the apparent difference between our two cases. For in 
the case of the typist we have no reason whatsoever to assume that 
her traimng influences even the microscopic aspect of her other activ- 
ities while the case of the wire is different in this respect. Whereas 
in the first case we have no reason to assume that the different func- 
tions arc in any way related, we know that the same molecules that 
are responsible for the memory phenomenon of the wire are also 
the carriers of clecttic and magnetic currents. 

First Definition of the Tran^ Problem. This difference between 
our two cases docs not, however, destroy the analogy completely. 
It points only to the much greater complexity of organic as com- 
pared to inorgamc memory. For the former there arise the questions: 
Which functions will be affected by the trace, and what makes the 
trace gain an influence in a specific case? The first problem is the 
general formulation of the transfer problem, the second has an ap- 
phcation m a field different from the one we are discussing at pres- 
ent, as we shall sec later. 
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The fact itself, that the trace influences only a part of all func- 
tions, must be connected with the facts of field organization. As we 
have seen, this orgamzation produces a number of relauvely inde- 
pendent sub-systems, the Ego on the one hand, the environmental 
field on the other, cither of which is structured again according to 
the same principle. The trace must therefore be confined to one or 
several of such sub-systems and will consequently affect behaviour 
only to the extent to which these sub-systems take part in it. 

Memory as a Problem of Traces. This discussion which has 
demonstrated our reasons for assuming “traces” in our cxplanauons 
of certain achievements of memory has taken us a long way off the 
course of our first reflections. A trace, if it is rigid or unchangeable, 
may be said to be spatiahzed time, not in the sense that it is time- 
less, of course, but that it is independent of ume, that it does not 
change with time. Thus the grooves on a gramophone record form 
a purely spatial pattern which does not change with time, but they 
were produced by a process in time, and can give rise to a repro- 
duction of the process which produced them. As far as memory 
IS reducible to traces, the problems of memory would be how such 
traces are produced and how they influence future behaviour, but 
the specific time aspect which we discussed in the beginning would 
have been ehminated. 

CAN MEMORY BE COMPLETELY REDUCED TO TRACES? 

TEMPORAL UNITS 

But can memory be completely reduced to traces? Let us turn 
to another case in which a present event depends upon previous 
events which do not necessarily precede it immediately. We choose 
a rhythm tapped on a drum, a melody sung or played on an instru- 
ment. In rhythm each beat as an event in our behavioural environ- 
ment depends upon the preceding beat. Thus the loud taps in the 
anapaestic rhythm , gam their character as “ac- 

cents” from the precedmg soft ones, and the soft ones similarly their 
character from the preceding loud ones, or the whole preceding 
group. This IS easily proved. For if we replace this rhythm by a new 
one - - m which the single bars symbolize intensi- 

ties equal to the intensity of the accented beat in our first rhythm, 
and the heavy bars correspondingly greater intensities, then the 
beats of the old mtensity no longer carry the accent, which has 
now been taken over by the louder beats. And conversely if we 
produce a rhythm in which our original soft beat is the loudest, 
preceded regularly by two still softer ones, then this soft beat will 
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carry the accent. Similarly, one and the same tone will have a dif- 
ferent musical “meamng" according to the tones which precede it. 
For example, m one melody c may be the tome, in another the 
dominant, in a third the “leading tone,” and so on; moreover, dif- 
ferent tones may have identicd meanings — be practically indis- 
unguishable from each other if they occur at the same place in a 
melody. TTius what g is in a tune played in c major, c is in the 
“same” tune if played in f major, and £ sharp if it is played m b. 
We can easily call these effects memory effects if we mean by 
memory merely the fact that an event depends upon not immediately 
preceding events. In all our cases we have perceptual experiences 
produced by auditory stimuh, and in each of them the effect of 
stimulauon at one moment depends upon the effects of preceding 
stimulations. If these prior effects had disappeared completely with 
the cessation of the sumuli, we could hear neither rhythm nor 
melodies, to say nothing of speech. 

Stout’s Theory of Primary Rctentiveness. It is for this reason 
that Stout considers all these events as effects of primary memory, 
or, as he calls it, primary retenttveness, reserving the term memory 
to reproductive ideal revival. And in doing so Stout develops a 
theory of primary retentiveness which is akin to a trace theory of 
memory. I quote: “The effect of rhythmic repetition of the same 
stimulus is pccuharly instructive, bemuse the external occasion of 
each successive impression is throughout the same, so that modifica- 
tion of consciousness arising in the course of the process must be 
due to the working of retenttveness, to the cumulative disposition * 
left behind by previous impressions. The sequence of physical stimuli 
IS a, a, a, , the sequence of mental states is 01, at, a^ . . . The 
mere fact that at comes before consciousness as a repetition, as 
another of the same kind, constitutes an important difference be- 
tween It and a" (p. 179). Or: “The last note of a melody may be 
the only note of which we are aware at the moment it strikes the 
ear. Yet in it the entire melody is in a sense present. It comes before 
consciousness as part of a quite specific whole and derives a specific 
character from its place in that whole. The cumulative disposition * 
generated by the ordered sequence of previous notes co-operates with 
the new stimulus to the organ of hearing, and the ensuing state of 
consciousness is the joint product of both factors mutually modifying 
each other” (p. 181). Again: “In reading a sentence or a paragraph 
when we come to the final word, the meamng of the sentence or 
paragraph as a whole is present to our consciousness. But it is only 

■Italics are mine. 
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as a cumulative effect of previous process. What is directly given 
as a special datum ts the last word itself and its meaning"* (p. i8i). 

Criticism of Stoat’s Theory. Much in these quotations, particularly 
m the second, sounds like gestalt psychology. And truly. Stout 
recognized many gestalt problems. To show why his system as a 
whole IS essenually different from gestalt theory would disrupt the 
condnmty of om argument. We shall merely take up his explana- 
uons by primary retentiveness of rhythm, melody, and a sentence. 
The particular words in his text which I have itahcized betray its 
outstanding features: the concept of the cumulative disposiuon 
which co-operates with the stimulus in producing the conscious 
datum, and the reference to the datum as a thing of the present 
moment. Only the last note of the melody, the last word of the 
sentence, are actually present in consciousness, although because 
of the cumulauve disposition they carry with them the whole tune 
and the whole phrase. 

The “Actually Present.” This, however, leads us at once into 
the difficulties implicit in the concept of the timeless present which 
we have discussed above Let us choose a familiar example, the 
begmning of the anthem played m strict legato. When the third 



note IS struck, it is “the only one of which we are aware.” But 
awareness is a real event and therefore takes time. How much 
time ? Probably we ought to answer, as much as the note is held by 
the player. But this is different for different notes, our fourth note 
being longer, our fifth shorter than the rest. That means our “pres- 
ent” depends upon stimulus characteristics; a shorter note has the 
shorter, a longer the longer presence. Moreover, the "meaning” of 
the note depends to a great extent upon its length, so that the mean- 
ing of the “present” datum depends upon the kind of presence 
which It has. 

Need of the Concept of Organization for Its Explanation. 
But this is not the whole story. Time is contmuous. If we break it 
up into small ume intervals, there must be a principle operative by 
which these intervals are deternuned. Why, so we may legmmately 
ask, do the successive presences correspond to the successive notes? 


' Italics are mine. 
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A priori it would be just as possible that one present moment began, 
let us say, m the middle of the second note and lasted all the middle 
of the tlurd, to be followed by a new present moment which in- 
cluded the second half of the third and the first of the fourth tone. 
The problem is the same as the problem of unit formauon m spatial 
orgamzauon. Inasmuch as each note is held to be “present,” it is 
considered as a segregated unit, and this segregation is not con- 
tamed in the stimulus! In the stimulus there is change, and to this 
stimulus change there corresponds perceptual segregauon, just as in 
spaual orgamzauon segregauon was produced by inhomogeneity of 
sumulauon. In spaual orgamzauon homogeneously sumulated parts 
segregated themselves from the rest of the field and became umts. 
Similarly, the note, as a sumulauon homogeneous during a certain 
interval of time, is segregated from the other notes and unified 
within Itself, by its homogeneity and its difference from the other 
notes. In other words, temporal wholes, like rhythms, melodies, 
sentences, cannot be theoreucally discussed without the concept of 
organization. One other example is to demonstrate the hkencss of 
spatial and temporal orgamzauon. This phrase will be heard as 



two staccato movements, one ascending from c to c', the other de- 
scending from c# to f|, the notes of the second fallmg between 
those of the first. The two movements meet in the note a. And this 
note a will not be heard as one long note, but as two notes of 
normal length, one belonging to the ascending, the other to the 
descending sede. Here the factor of uniformity or homogeneity 
has been overcome by the factor of good conunuauon. This last ex- 
ample, besides demonstraung the law of good conunuauon in 
temporal organization, should have brought out the difficulty of 
the “present” even more than the first. For here we meet with one 
case where the present does not coinadc with one note, where m- 
stead one note gives rise to two presents. 

A melody, hke any temporal organization, cannot be described 
by successive states, as httlc as the race between Achilles and the 
tortoise could be desenbed by considering the different places in 
which they were. As we said before, a moving body never is at one 
place, it always passes through places. Just so, a melody, until it is 
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finished and comes, so to speak, to a stop, never ts at one note but 
passes through it. 

Stout’s Principles Applied to the Theory op Perceived Motion. 
The analogy of mouon and melody can be followed up soil further. 
For Stout’s prinaple of cumulative disposiuons might as well be 
applied to the percepuon of motion as to that of a melody. If an 
object moves through our field of vision so that it stimulates suc- 
cessively the retmal elements a, b,c, d . . . and is seen as an object 
in mouon we might explam this according to Stout’s prinaple by 
saying that each element if sumulatcd alone would give us the 
experience of a pomt at a certam place. But because of the serial 
stimulauon each point sumulus after the first one would co-operate 
with the disposiuons left over from the preceding ones. At any 
moment, so we might argue in conforrmty with Scout’s pnnciples, 
the experience of the last posiuon should ^ the only one of which 
we are direcdy aware, but it comes before consciousness as part of a 
specific whole, the path of the moUon, and thereby endowed with 
a specific property, its velocity. It is significant that Stout himself 
does not present such a view, because it would be incompauble 
with many facts on which he bases his own brief theory of mouon, 
in which It IS treated as a sensation (p. 220). Although our own 
theory was different from and much more concrete than this theory 
of Stout’s, It is equally different from the theory we have sketched 
in conformity with Stout’s prmaple of cumulaUve disposiuons. We 
explained the perception of mouon as due to a spcafic dynamic 
process in the psychophysical field, i.e., an event which never was 
at any place but passed through a range of places. In moUon, then, 
we have a defimte time-dependent experience which cannot pos- 
sibly be explained by reference to individual “present moments.” 
But if the existence of such processes is cstabhshed, why should we 
then not look for similar dynamic processes in our explanauons of 
other time-consuming events like melodies? In other words, in our 
cxplanauon of such events we shall have to go beyond “primary 
retenuveness” — beyond memory in the sense of traces. 

Stout’s Theory of Cumulative Dispositions. And this leads us 
to Stout’s other fundamental concept, the concept of disposiuon. 
“We may regard mental disposiuons as constituting a sort of mental 
structure which is constantly bang formed and modified by con- 
scious process and is in its turn constantly contribuung to determine 
and modify subsequent conscious process” (p. 22). “We know of 
thar existence through their effects, through their indispensable 
funcuon as factors condiuomng the flow of conscious life. In like 
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manner mass and energy are known to the physicist only as being 
indispensable factors conditiomng the motion of bodies in space. 
To the question. What are they? it is suffiaent to reply that their 
nature is defined for us by their function and their origin . . 

(p. 24). However, we learn this much: “By far the greater part of 
our mental acquisitions are owned by us as mental traces^ or dis- 
positions and are not present m the form of actual consaousness” 
(p. 21). Stout, lastly, treats the disposmons as mental, although he 
admits the possibihty that “that which is a physiological disposition 
IS also a mental disposiuon” (p. 26). We see that, apart from the 
mind-body dualism of this system, Stout’s disposmons are traces in 
the sense in which we defined the term. Peculiar to Stout is the use 
which he makes of these dispositions. By it he reduces a temporal 
process to a sequence of momentary processes, the later of which 
arc influenced by the traces remaimng from the carher ones, “If 
we denote the sequences of specific items of sense experience . . . 
by a, b, c, d, then a, b, c, d by no means adequately symbolizes the 
process as a whole. For when b occurs, the resulting state of con- 
sciousness is the joint product of b and the persistent disposition or 
after-effect left behind by a. Similarly, when d occurs, the rcsulung 
state of coiuciousncss is due to d in co-operauon with the persistent 
disposiuon left behind by a, b, and c. We may denote the after- 
effect of a by /Wi, the after-effect of a and b by and so on. The 
whole series may then be presented by a, bm^, cm2, dm” (p. 183). 
m2 and w* arc “cumulative disposmons.” This is surely the best 
dcscripuon that can be given of a melody if one breaks it up into 
elements and present moments. 

Its Lack, of a PaiNaPLE of Selection According to Which These 
Dispositions Become Effective. But apart from the impossibihty 
of this procedure which we have just demonstrated, it suffers from 
another incurable defect, for it does not contain any criterion to 
disunguish between disposmons which become cffecuvc and such 
as do not. Such a criterion, however, would be necessary; for item d, 
in Stout’s example, although it will depend upon the preceding 
a, b, c, will not depend, or not depend in the same way, upon other 
items which also preceded it. Before the fourth tone of the melody 
IS played the horn of a motor car may become audible, and yet the 
sound of this horn leaves d quite uninfluenced; it still appears, in 
Stout’s terminology, as dm^, dependent only upon a, b, c, and not 
upon the sound of the hooter, which was as good an experience as 

‘ Itslics aie mine. 
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they and as hable to leave a trace. Or turn back to our second 
musical example. If for convemence we number the notes after the 
second voice enters, then we sec that an odd note will depend pri- 
marily on the preceding odd notes, bang their contmuation m the 
scale, and not upon the preceding even ones, although one of these 
precedes it immediately, which no odd note does. The even notes 
may also have an effect upon the odd ones, and vice versa, but it is 
of a diffacnt t{tnd from that of the odd ones. We see the same pro- 
blem bobbmg up again: Which items will go together to form umts, 
from which others will they be segregated'’ — a problem which can 
be solved only m terms of organization. 

The Self-determination of Temporal Organizations. Good 
Continuation. A melody is a whole, orgamzed in time. That its 
later membas depend upon its earher ones is the exact counterpart 
of the fact that the right upper quadrant of a seen circle depends 
upon the left lower one. The difference between the two cases is 
only this, that in the latter we are deahng with a stationary distri- 
bution, in the former with a process which changes in nme. The 
earher notes of the melody have an effect upon the later ones, be- 
cause they have started a process which demands a defimte con- 
tinuauon. A melody, a rhythm, a spoken sentence, are not analogous 
to beads on a string, even if we assume, as Stout does, that the 
later beads depend upon the earlier ones, but they are continuous 
processes, and the dependence of the later parts of these processes 
upon the earlier ones cannot be treated m Stout’s ultimately sum- 
mative manner. A difficulty which besets the treatment of psycho- 
physical time organizations derives from the fact that perceptual 
events, hke heard melodies or rhythms, depend upon the appearance 
of ever new conditions created from the outside, viz , upon the 
“stimuh.” But we have already seen that very soon these events 
have their own shape, which demands a proper continuation. How 
the law of good continuation finds its concrete apphcation to psycho- 
physical events hke heard melodies will be elaborated later. 

Some Experimental Proofs of Temporal Organization. To this 
argument we add two more proofs. The first is taken from my 
dissatation. In this investigauon I experimented with rhythmicd 
experiences produced by light sumuh. In my third series, only very 
incompletely reported, I showed to my subjects a small number of 
light flashes, all of equal quality and intensity and appearing in 
the same place, but with different intervals between them, and asked 
the subjects to apprehend them as one rhythmical group which they 
were to continue first in their own minds and later on by tapping. 
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This is more than a test of accuracy of memory, for on the stimulus 
side the task is not fully determmed. If three hghts a, b, c, were 
presented with the mterval pi between a and b, and pt between b 
and c, and if the subject had to continue this rhythm, he had to 
“create” an interval between the last perceived hght c and the first 
reproduced hght or beat a, and such an interval would recur after 
every group of 3. This interval p* had to be “created” because there 
was nothing in the stimuh to determme it. But five of the seven 
subjects were entirely unaware of this fact. To them the interval 
ps was as much a datum of the original presentauon as the intervals 
pi and pj. How the hypothesis of cumulauve disposmons could ex- 
plain this, I do not know; for this hypothesis explains the conscious 
effect at any moment by the co-operauon of a cumulative disposiuon 
and a sumulus (see p. 432). But what sumulus exists in my ex- 
periments to co-operate with a cumulative disposiuon P If, on the 
other hand, we assume that the presentauon of the hghts started a 
process with its own “shape,” then the result is a necessary conse- 
quence. My other proof that temporal events are organized events 
can be taken directly from Head. “One of the commonest defects 
produced by a cortical injury is this want of temporal definiuons; a 
sumulus rhythmically repeated ‘seems to be there all the ume”‘ 
(1920, II, p. 754). This effect is perfectly analogous to the case of 
strongly reduced visual acuity. In the case of the latter a patient 
will see a hne composed of a number of dots as a conunuous hne, 
just as Head’s pauents hear a conunuous sound instead of a series 
of separate beats. We have shown in Chapter V (pp. 205 f.) that 
visual acuity is a matter of orgamzaUon, and therefore we can use 
the example taken from Head as a new proof that a rhythmical series 
IS a product of orgamzauon which gives place to another and simpler 
orgamzation if die nervous system is injured in a special way. In 
this connecuon we imght add that Goldkein and Gdb have found 
a patient who lacked the pcrccpuon of mouon; thus the connecuon 
which we estabhshed above between mouon and melody or rhythm 
(p. 435) is well confirmed. 

Spatial and Temporal Organizations Compared. The gist of our 
arguments, then, is that the explanauon of temporally extended 
wholes cannot he fully in the accumulauon of traces, that these 
wholes are more than mere mamfestauons of “primary retenuve- 
ness.” They cannot be treated without the concept of organization. 
Simdar as their orgamzation appeared in many respects to the purely 
spaual organizauons which we treated in Chapters IV and V, they 
differ from these in one speafic regard, inasmuch as they are tern- 
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poral organizations. Therefore we have to examine this particular 
aspect We shall discuss two simple examples, each time comparing 
a case of spatial and of temporal organization, (i) A white spot on 
a black surface — a constant tone sounding for a deBmte period of 
time m absolute stillness. We have seen before that the umty both 
of the spot and of the tone is a product of organization. We also 
know that the spot is held together, segregated from the background, 
by the fact that it is uniform within itself and different from its 
surroundings. We inferred that equal processes in contiguity exert 
forces of attraction upon each other, and that disconunuiues be- 
tween processes create forces which keep them apart. We can apply 
the same explanation, as also previously mentioned, to our tone; 
but a difference between the two cases remams, the very difference 
which we are now investigating, i.e., that between a spatial and a 
temporal unit. How does this difference appear in the process of 
organization? Where, in this process, docs the difference between 
spatial and temporal homogeneity become manifest? 

The Problem of the Temporal Unit of One Continuous Tone 
Raised. In order to answer this question we have to remember a 
fact which we have so far disregarded, the fact namely that all or- 
ganizauon is a process in time. Concerned with the results of spaual 
orgamzation, with stable forms, we could neglect this fact, b^use 
stable organizations are time-independent inasmuch as they no 
bnger ch^ge with time. And yet, all these stable spatial organiza- 
tions arc held together by an interplay of forces, and the propaga- 
tion of these forces, from every point to every other within the umt, 
takes time, short as this time may be. The introduction of this fact, 
however, will help us to clanfy the difference between spaual and 
temporal orgamzauons. With regard to time any two points within 
the spaual unit are equivalent; the force starting at a t^cs the same 
ume to reach ^ as the force starung at b needs to reach a. And since 
the forces start simultaneously at a and b, b and a are also simul- 
taneously affected by them. Therefore the whole process lacks di- 
rection.* 

The Problem of the Temporal Unit of a Pair. One secs at once 
that It IS quite impossible to apply the same descripUon to our tones. 
Apparently there are no different points which interact with each 

•One can use the term direction m two dilTerent meanings. It is perfeedy legiti- 
mate to say that the avenues m New York City, have, approximately, the direction 
from south to north, but it u equally right to say that their direction is from north 
to south. On the other hand a bus on one of the avenues is either directed north- 
wards or southwards, it is not both at the same time In the text we use the term 
direction m the latter sense. 
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Other, no forces propagated through space responsible for the or- 
ganization of this unit. Before we try to explain this process we 
shall turn to our second example: two white hnes in proximity on 
a black background and two taps in fairly close succession, both 
hnes and taps bemg perceived as pairs. Litde need be added about 
the two lines. They are held together, so as to form a pair, by forces 
produced by their equahty (see p. 166), and these forces act exactly 
like those which we discussed in our fost example. Let us then turn 
to the two ups. If we hear them as a pair they also must be held 
together by forces. But this case is different from the spatial one 
for two reasons: on the one hand the taps appear m the same place 
and on the other the first tap has ceased to exist when the second 
appears. Clearly no force can exist between something that is and 
something that is not. The mere conclusion that forces arc required 
to produce the unit of our pair of ups compels us to assume that, 
although the first up has ceased to exist, somethmg must have re- 
mained which serves as one of the points at which the forces apply. 
In other words the conclusion that our pair of taps is a product 
of orgamzation leads directly to the assumption of a trace left by 
the first of them. 

PROCESS AND TRACE HAVE DIFFERENT IXlCAUZAnON IN THE BRAIN. But 

our conclusion leads us even a step further. We have to assume that 

the process of the second tap occurs at 

a place in the brain which is different, 

however httle, from the place of the 

Fig, trace. If it did not, the case of the two 

taps would be specifically different from 
the case of the two lines. If the process of the second tap occurred 
in the same spot in which the trace of the first had been left, then 
we could not understand the formauon of the pair. True, the second 
up might, by occurring m a place filled by a trace, be different from 
the first up, which occurred in a traceless area; this assumption 
would thcrrforc fit Stout’s theory. But paircdness is not one up plus 
another tap with a new character. Moreover, if we continue our 
senes of taps, the third tap can easily be heard as the first of a pair, 
the fourth as the second, and so forth. Furthermore, the temporal 
aspect of the perceived scries will differ from the temporal aspect of 
the real series, the intervals between two members of one pair ap- 
pearing smaller than the intervals between the second membw of one 
pair and the first of the next.^ If m Fig. 97 the upper dots represent 
the objective temporal sequence of ups, the lower ones will repre- 

^ Sec, for instance, Koffka, 1908, p 43. 
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sent the sequence as it is heard when subjective rhythmization in 
groups of two occurs. Such facts seem quite umntelligible under the 
assumption that the place of the trace is the same as that of the 
process, because if it were, the trace of the first cxatation would be 
so completely changed by the second excitation that it would lose its 
identity. Our arguments against Stout’s use of the traces lead to the 
same conclusion (see p. 446), most particularly that of the two 
intertwmed ascending and descendmg scales. This fundamental 
conclusion, that the place of a process is different from the place 
of the traces, recendy emphasized by Lauenstein, who derived it 
from considerations slightly different from our own, is different 
from most current theories of learning. “The theories to which 
allusion has briefly been made are all based on the assumption that 
when the organism performs a learned acuon on successive occa- 
sions the same cerebral cells must partiapate . . .” (Humphrey, p. 
210). 

ORGANIZATION DUE TO DYNAMICAU INTERCOURSE BETWEEN CHEMICAL 

DEPOSITS. The organization of two taps into a pair depends, accord- 
ing to our argument, upon the dynamic inter- 
course between an excited area and the trace of 
a former exatation. This makes it necessary to 
find characteristics of the two areas which iriake 
their dynamic communicauon possible. Lauen- 
stein, developing Kohler’s theory of psycho- 
physical organization, has advanced an hypo- 
thesis which solves this problem and leads to rather far-reaching con- 
clusions. The interaction may be due to a leap of electrical potential 
between the two areas, when they arc m conuct, or between each 
of them and the field between them, if they are not adjoimng. If 
stimulation is different in two adjoimng areas, then, according to this 
assumption, the cheimcal processes in Ac two correspondmg psycho- 
physical areas will lead to different concentrations of the reacting 
molecules and ions, which, owing to Ae different velociucs of posi- 
tive and negative ions, must pr^uce a difference of potential.® If 
Ae two areas arc separated by an area of Afferent stimulation, Acn 
Ac whole field, comprising aU three areas, will be a imitary dynamic 
field, depending for its propernes upon Ae relative concentrations 
in the three areas. Lauenstein Ascusscs Ae case of two grey spots 
(of Afferent brightness) on a homogeneous ground (see Fig. 97®). 
In this case, if Ac two patches are in functional relation, somc- 

rom Kohler’i ‘Thysische Gcstaltcn” and from 



Fig. 97 « 
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thing must happen in the field which depends direcdy upon the 
difference between the two patches and can therefore mediate the 
experience of their difference. He adduces several examples to indi- 
cate what general \tnd of event must be assumed in the interven- 
ing field. I shall reproduce the simplest example, although the con- 
crete process m the brain must be very different: “Two containers 
with a large horizontal cross section, are filled with water up to 
different levels and commumcate through a narrow pipe. Then the 
streaming velocity (or the pressure gradient) in each cross section 
of the connecting pipe can serve as a measure of the difference of 
level in the two contamers” (p. 145). One sees that the theory also 
includes the case in which the two separate patches are equal; to it 
the velocity zero would correspond in the hydrodynamic example. 

These hypotheses must be applied to our two taps, which corrt- 
spond to the two separate patches rather than to the case of con- 
uguous areas. At the moment of the second tap a certain concentra- 
uon 18 produced in a brain area. The trace of the first tap, i.e., the 
sediment remaining from the first excitation, hes, as we have de- 
duced, in a shghdy different area; on the other hand it has its own 
concentration, more or less like the concentration produced by the 
first process,* and in between hes the trace of the interval with its 
concentration. In this respect, then, the case of the two successive 
taps has been reduced to the case of the two simultaneous patches: 
the two taps are a behavioural unit, because there exists a field 
process between the deposit produced by the second tap and the 
trace left by the first across the trace left by the interval. 

So far our hypothesis explains the pair<haracter of the two taps: 
for at the time of the second tap we assume not only an excitation 
correspondmg to it, but also a field excitauon wbch connects this 
excitation with the trace of the precedmg one. It ought to be well 
remembered that we correlate experiences with excitation, but not 
vnth traces. Therefore, the first tap is “m consaousness” only by 
virtue of the field exdution which is durected towards its trace, 
but not as an image, a separate experience. 

Our theory contains an implicabon about the causes of this field 
process. Since we derived it from the difference (or equality) of con- 
centration in the excited and the trace area, it is only indirectly con- 
nected with the process of cxatation itself, viz., only through the 
concentration to which this process gives rise. Here the theory is 
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clearly incomplete. After the second excitauon is past, its trace 
remains and therefore also the difference of concentraaon between 
the two areas. If, then, the field event depended only upon this 
difference, it should go on indefimtely; we should no longer hear 
any tap, but still be aware of the pair-character. We have previously 
contended that such experiences arc possible,^® but certainly they 
do not occur all the time, as they should if our theory were com- 
plete. 

Before we continue this side of our theory we must correct an- 
other fault which was inherent in our presentation. We have treated 
the second excitauon as a primarily independent event which sec- 
ondarily came into communication with the trace of the first process. 
This was an lUegiumate simplificauon, mtroduced only in order 
to make it easier for the reader to follow this difficult argument. 
In reality the excitauon of the second tap will arise in the field 
determined by the trace of the first. This pomt will prove of great 
importance in our later discussion. 

THE ROLE OF EXOTATION IN TEMPORAL ORGANIZATIONS. In OrdCT tO 

develop our theory further we will now disunguish four different 
cases, (i) The experience of the two grey patches, as in Fig. 97a. 
(2) That of the two successive taps. (3) The trace of the former 
and (4) the trace of the latter. Since we have not discussed (3) be- 
fore, It will be well to consider this case now as a representauve of 
the trace of a spaual unit. Spatial umts were explained as correspond- 
ing to areas held together and segregated from the rest by the 
nature of the processes occurring within them. Smee the traces de- 
pend directly on the processes, they will, so to speak, “map” those 
processes, and as such “maps” they will be segregated from traces 
of surrounding processes and be mtegrated within themselves. In 
other words, just as we had to deduce that a field process would con- 
tmue between the traces of our two taps after the second tap was 
over, so we must assume that field processes occur within traces 
of spaual units. If they did not, these trace umts would cease to be 
units. 

In Chapter III we learned that unit formauon involves shape. 
Therefore the shape of the original process distribution must also 
be preserved in a dynamical shape of the trace. Traces of spaual 
units, then, are systems under stress, a statement from which further 
conclusions follow, as we shall see later. 

When now we compare cases (3) and (4) we find them m many 
respects essentially alike. In both cases the trace is a umtary system 
See page i8o, the gnn without the cat. 
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composed of three parts, corresponding to the two patches and taps, 
and the mterval between them, which in the trace is m both cases 
a spaual mterval. True enough, this spatial interval is due m the 
first case to the fact that in the origmal process, corresponding to the 
experience, the total event with its three parts was spatially ex- 
tended, while in the second case it owes its existence to a time 
sequence, the excitauons occurring at different places from those of 
the traces. But experimental evidence, which we shall discuss later, 
indicates that this difference of origin has no influence at least upon 
a number of effects which take place in this umtary trace system. 
Therefore we shall treat these two cases together. 

As long as the trace is just a trace without a new excitation noth- 
ing m our behavioural field corresponds to it. But it is a condiuon 
for a number of future processes which arc accompamed by experi- 
ence, e.g., recogmtion, discriminauon, and recall. On the other 
hand we were led to the conclusion that these unified trace systems 
are under stress. Let us symbolize the part in these systems which 
corresponds to the first member by a, that corresponding to the 
second by h, and that corresponding to the interval by t. Then, if 
a, b, and i are areas of different concentration, there will be a pattern 
of leaps of potential between them, which might produce processes 
of equahzation, or other occurrences within dne at b system. On the 
other hand, there is nothing in experience to suggest the existence 
of such processes. Apparently our argument has led to a contradic- 
uon. This contradiction cannot, however, be abolished by eliminat- 
ing our assumpuon of a dynamic state in the trace system from our 
hypothesis. As we shall soon see, a number of experimental facts as 
well as our deducuons make this assumpuon necessary: such trace 
systems change with time, as can be proved by their after-effects. 
Consequently we must explain why these processes are not repre- 
sented in our behavioural field, why, differently expressed, they are 
unaccompamed by consciousness. 

We shall gain a clue for this explanation by including the first 
two cases in our discussion. In case (i) we experience a pair both 
of whose members are simultaneously present, whereas in (2) the 
pair is experienced while one of its members is already past. To this 
difierence in experience there corresponds a difference in the dy- 
namics of the process: in case (i) there are two excitations (or 
rather three, since we must include the interval between the two 
patches) and the dynamic field which connects them.“ In case (2) 

Thu deumption with its distmction of exatations and the field is chosen only 
to emphasize a paiticular pomt; it is not a good descnption of the real occuirences 
m which the exatations and the field are not “and-connected," 
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there is only one excitation and a field process which connects this 
excitation with the traces of the two preceding exatations. From this 
confrontation of our two cases we must infer that the presence of 
one or more excitations in a field determines the temporal or spatial 
character of the field. If area b is, through the mediation of area t, 
in commumcation with area a, and if area b alone is the scat of an 
actual cxatabon, then this commumcation, besides accounting for 
the orgamzation oiatb, lends to b the character of bemg “later than 
a‘‘ or of being "the second." 

Temporal Direction and Excitation. Thus we may say that the "direc- 
tion" of the process depends upon the fact whether it contams one or 
more excitations, but this term direction must be handled with care, for 
there are process directions which are independent of the excitations. 
Thus if area a has a higher concentration than b the process will be di- 
rected from a to b, whereas it must have the opposite direction when b 
is the area of greater concentration, no matter whether a is an excitation 
or merely a trace. Indeed we can sec a lighter or darker than b m our 
first example (according to the arrangement of the patches) and we can 
hear b stronger or wetter than a m our second (accordmg to the rela- 
tive intensities of the two taps). The durection which, in our hypothesis, 
must depend upon the number of excitations is the temporal direction 
itself. 

Our hypothesis contains a difference between the cases, patches 
(i) and taps (2), even if it ascribes the field event to the dif- 
ference in concentrauon between a and b; for if as in case (2) a 
is a mere trace, then its concentration is what it is, because it has 
been left over, because nothing new happens to it,^“ whereas the 
concentration at i is created and maintained by the excitauon dur- 
ing the period of ume through which the whole process lasts. In 
case (1) on the other hand, the concentrations at a and b are dy- 
namically equal, both being created and maintained by excitations. 
This difference in the occurrences at a and b — in (2) a static con- 
dition at the one and a dynamic process at the other, in (i) two 
dynamic processes — ^must account for other differences which will 
direedy explain the time direction of the process. To explain the 
difierence between cases (i) and (2) on die one hand and cases 
(3) and (4) on the other we imght assume that the process that 
occurs between two traces in the absence of any excitation is of 
different intensity, i.e., rate, or of a different kind from the one that 
takes place when at least one of the areas is in a state of excitadon. 

We disregaid again the changes which it may undergo through its communica- 
tion with b and other parts of the field. 
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This would imply the assumption that a process has to be of a cer- 
tain intensity, to occur with a certain vcloaty, in order to be repre- 
sented in the behavioural field, or, in other words, to be accom- 
panied by consaousness, an assumption which seems by no means 
impossible. It is, however, possibly if not probable, that the differ- 
ence m rate is due to a difference in kind; one might, for instance, 
think that processes of pure diffusion— among others— would take 
place between “dead” traces, processes which would be far too slow 
to be considered as counterparts of experience.^® In that case the 
property of a physiological process which made it the carrier of an 
experience would not necessarily be its velocity, or its veloaty alone, 
but also its kmd. 

SIMILARITY OF SPAnAL AND TEMPORAL MEMORY. Before We cloSC this 

discussion we must draw one more inference from the similarity 
of cases (3) and (4), viz., the traces rcmaming from two simul- 
taneous grey patches and those from two successive taps. If our 
assumptions and the arguments based upon them were right, our 
memory of temporal sequences should be similar to that of spatial 
patterns, since m the traces time becomes spatialized. This inference 
seems to be largely confirmed by facts. In recalling events in my 
own past which followed upon each other, like the events of a day 
spent at the seaside, I recall them as spread out m different places, 
but although I ^now that they followed upon each other in time, 
this knowledge is an expenence of a different kind from the spaual 
pattern which the events possess in my recollection. Whereas they 
are, in my act of remembering, spread out in a definite spaual 
schema, they lack the immediate character of being temporal se- 
quences which disunguishcs, for instance, the two taps which we 
have so fully discussed. The knowledge of their temporal relauons 
seems much more to be a dynamic relauonship which connects them 
with my Ego than one which holds them together among them- 
selves. This statement, which as far as it goes adds weight to our 
inference, does not, however, exclude that memory of true temporal 
sequences may occur. 

THE PROBLEM OF THE TEMPORAL UNITY OF A CONTINUOUS TONE 
SOLVED. Let us now return to our first example, which we abandoned 
for the discussion of the second, 1 mean the constant tone heard 
for a definite period of time. T^^t gives it its unity? If our ex- 
planation of the pair formauon is right, there can be only one 
answer to our question: just as the unity between the two taps is 
due to the processes occurrmg between the chemical deposits at the 
See Kohler, 1920, p. 16. 
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two areas corresponding to the two taps (and the area correspond- 
ing to the interval between them), so the umty of the one tone must 
be caused by the deposits produced in conunually different places 
by the continuous vibrauons. The orgamzation is agam spaual 
and derives its temporal character, hke the other one, from the fact 
that the whole deposit umt consists of dead traces except for its 
“tip” where it is just being made by an excitaaon. Continually such 
exatations occur, therefore continually the column of deposits is 
increased. Normally the excitation will not be uniform for any 
length of time, one sound, e.g., will be followed by another. To 
such changing stimulauons there must then, if our hypothesis is 
right, correspond pieces of the column, corresponding to ^e periods 
of uniform excitation, held together by this umformity according to 
the law of equahty which we discovered in our discussion of spatial 
organization (see p. i66). Change of excitation, on the other hand, 
accompanied by change of deposits, will segregate these pieces from 
each other, in perfect analogy to space organization. It would be a 
welcome conHrmauon of this hypothesis if the equivalent of Mach 
rings could be discovered in the temporal field. In acousucs one 
might look for such an equivalent both in pitch and intensity. One 
would have to produce a ghssando, either of frequency or of in- 
tensity, and introduce a sudden change in the rate of this ghssando. 
Our Fig. 48, page 170, will exemphfy such cases, if the abscissa now 
means Ume instead of distance and the ordinate either frequency 
or mtcnsity. If, then, a phenomenon similar to the Mach rings 
occurred, we should hear the stimulauon of figures b and c as 
upward glissandos with disconanuities at the moments p, this dis- 
conunuity havmg, in figure b, the character of a sudden rise or fall 
(either in pitch or intensity) and in figure c of a sudden fall and 
rise. The experiment, however, is not cruaal. Although it would 
lend great weight to our hypothesis, if its result were posiuve, a 
negative outcome would not invahdate our assumption, since the 
spaual organizauon in the deposit column need not be in all respects 
equal to that in a simultaneous spatial field. 

Our hypothesis leads to another inference. If the stimulation is 
short enough, then, owing to the inertia of the system, there will be 
no ume for “dead” deposits to remain while tbe exatauon builds 
up new deposits. All that happens will be an cxcitauon with its own 
concentrauon, followed by another excitation. This case resembles 
closely that of the “point” in space; such short sound, a telephone 
click, or a short note in music, has no duraUon, just as the point 
has no extension— phenomenologically, of course, not physically. 
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Wc must now return to the other member o£ our first example, 
the hght patch on the homogeneous background. In the beginning 
we discussed it only from the point of view of spatial orgamzation. 
But wc must now remember that such a patch persists alto through 
time; it therefore contains the same problem as the tone, and this 
problem must find the same solution. We have now to apply our 
hypothesis of the trace column to the spatially orgamzed (shaped) 
deposit which corresponds to the patch, and the same is of course 
true of all permanent ob)ccts in our behavioural world. 

Our Theory Compared to Stout’s. In order to see how much we 
have achieved by our hypothesis it will be expedient to turn back 
to the ermasms which we raised against Stout and to sec how our 
own theory escapes them. On page 433 wc discovered that in Stout’s 
theory the “immediate present” must be a function of the stimulus 
duration. Our hypothesis contains the reason why it must be so, 
why, as a rule, a temporal umt in experience will correspond to a 
conunuous uniform stimulation. Moreover, as will be seen presendy, 
our hypothesis is such as to imply a function different from mere 
geometrical correspondence between the durauon of the stimulus 
and that of the experienced umt. The next point which we raised 
against Stout was that his theory lacked a principle of integrauon 
for immediate presents. And this principle has again been sup- 
phed by our theory. But how can wc deal with the example of the 
two sedes, one temporally inserted in the other? Wc used it in 
criucism of Stout’s concept of the immediate present, his analysis 
of the melody tones plus after-effects (which he also calls their 
“meaning”), and of his failure to discriminate between cffccuve and 
ineffccuve dispositions (p. 436£.). All these aspects will now be 
considered together, they all pointed to the effectiveness of the law 
of good continuatiom 

Beginmng with the first, one has to ask: Why, in our example, is 
the one long note heard as two short notes? Why, in terms of our 
theory, is the unity of this temporal experience broken despite the 
uniformity of stimulauon whidi should produce a homogeneous 
and therefore coherent trace column? The answer is to be found in 
a previous statement (p. 443) : our hypothesis would not be able to 
cope with the facts if it assumed that a stimulus-produced excita- 
tion and hence its deposit were independent of the precedmg 
stimulations.^* Therefore, as we emphasized before, each cxutauon 
has to be envisaged in a field of traces, at the “tip” of which it occurs. 

What does this mean withm the framework of our hypothesis? 

1* Thu would be a temporal constancy bypotbesis. 
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Wc consider a sequence of stimuli that gives rise to a temporal unit. 
What happens at the moment when the «th stimulus takes effect? 
Immediatdy preceding this moment there exists a trace column 
produced by the first n — i stimulations. This trace column forms 
a coherent and organized field, i.e., it is permeated by forces which 
hold It together, segregate it from the rest, and determine its own 
articulation. Now wc know from the discussion of spaual orgamza- 
uons that the forces which bound and shape a segregated unit also 
permeate into the field outside. If the umt is “open” or “mcomplete” 
then that part of the field which corresponds to the gap wdl be a 
scat of very particular forces, forces which will make the arousal 
of processes of closure easier than the arousal of any others. The 
closure will, of course, be that closure which is 
demanded by the rest of the figure, a closure of . * ' ■ . p, 
good continuation. And even where closure in • * *. 

a proper sense is not possible a structure will d ‘ P* 

so influence its field that in its neighbourhood. Fig- 9^ 

notably at its ends, certain processes have a 
better chance to occur than others. If, for instance, the pomts a-n 
of Fig. 98 are exposed, then it wiU be easier to add point pi than 
We^eimer has demonstrated this in unpubhshed threshold 
experiments. Our trace column, before the sequence has come to 
its natural end, is ]ust such an open or incomplete spatial organi- 
zation, and therefore it will facilitate such excitations as conunue 
It properly and eventually lead towards closure. The organization 
being one of deposits in a trace column, it can be conunued and 
completed only by new deposits. Therefore the excitation which 
the stimulus produces will be determined by the field forces in such 
a way as to produce that deposit which is a proper continuation of 
the exisung trace column. In other words, exatauon n will, in 
consequence of the field forces, tend to be such as to produce a 
deposit n which fits into the trace column created by the preceding 
n— I excitations. Whether the nth excitation will actually be of that 
kind depends of course upon the nature of the stimulus. The latter 
is an external force of organizauon, while the field supphes internal 
forces. Even when the stimulus prevents the occurrence of the 
“proper” excitation, the field forces will prove effective. If, e g., the 
stimuh are the notes of a melody and the »th note is too flat or too 
sharp, it will be heard as out of tune; and if it is entirely different 
from the fitting stimulus, then it wdl be heard as “a surprise.” 

The application to our example of the two scales is now simple. 
The long tone will be heard as two short ones because the two 
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interlaced trace columns each favour the arousal of one short tone. 
In this case, as in all similar ones, the forces due to embracing 
field systems, following the laws of good continuauon and dosure, 
are stronger than the forces which are acuve m the isolated piece, 
forces due to mere homogeneity of process and acung according to 
the law of equahty. In a sense our discussion has confirmed an 
aspect of Stout’s theory: also m ours there ts “cooperation” between 
traces and stimuh. But there is at the same time a principle which 
explains the selecUvencss of this cooperation, which was lacking in 
Stout’s exposition; this will soon be discussed more fully. 

The Dynamic Character of Temporal Units. A New Role of 
Excitations. If each member of a temporal umt depends upon the 
field produced by the preceding members as well as upon its own 
stimulus, then we can also understand why the direction of the 
umt becomes more and more determined the further the sequence 
proceeds. With each new member the field grows in extent and 
thereby in power.** The forces of the field increase continually m 
strength so that their share will become stronger and stronger in 
the compound effect the longer the unit lasts. Of course there is a 
limit to this effect. Just as spanal units have their hmits, depending 
upon the pamcular condiuons, so have temporal ones. In neither 
field can the umts be made as large as we like. But the last agree- 
ment with Stout’s theory does not mean that we accept his descrip- 
tion of a melody as composed of tones with meamngs. Such a de- 
scription robs a melody of its dynanuc character. 

We must now explain why in our musical example on page 434 
we hear two interlaced scales. The first four notes have cstabhshed a 
trace field and a process which arc both most properly conunued 
by g, the sixth note, but not by c sharp, the fiftL When g is sounded 
it will, therefore, “come from” the dnecuon determined by the first 
four notes and will extend this trace system, remaimng relauvely 
independent of the trace of the precedmg c sharp. The next note, b, 
will conversely be closely connected with the trace of this, and so on. 
One might doubt how a process can contmue through the presence 
of another process, i.e., how the motion of each of the two scales 
can survive the mterpolatcd tones of the other scale. Again an 
analogy from vision, the so-called tunnel motion, will show that 
this is not a serious difficulty. It is easy to demonstrate an object 

only doe< the iidd become gradually organized, it may alio become re- 
organized, thui the third tone may become the tonic, thereby forcing the fint from 
thii position, which it originally hdd. 
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moviag through the field over an uninterrupted track although a 
part of the track is filled by a different objea. The moving object 
is then seen to pass “behind” the obstruction as if it went through 
a tunnel. In a way this is another case of “double representauon." 

A New Role of Traces. Our introduction of the continuous 
process has still left the burden of the explanauon on the trace 
system, just as Stout put it on his cumulauvc dispositions. We 
have avoided the crmcism to which Stout’s theory could be sub- 
jected, by treatmg the trace system as a system in organizadon, sub- 
ject to the same laws of orgamzauon which we have studied in an 
entirely different field, and by deriving not only umt formation 
but also the specific dynamic character of temporal umts from the 
trace field. The mam feature of the theory is still that it ascribes the 
forces of orgamzauon to the trace field. The good conunuauon, ac- 
cordmg to our assumpuon, is not due to the movement qua move- 
ment, but to the field which favours certain motions rather than 
others. This seems necessary not only because of Newton’s first law 
t^ mouon, but also owing to the extreme degree of fncuon in the 
nervous systems, in which no mouon can take place without forces, 
all inert veloaues bemg destroyed.^* 

The assumpuon of a special process of mouon is not necessary to 
explam every kind of temporal unit. We saw before that it is pos- 
sible to explain the pair character of two taps entirely by processes 
between deposits (see p. 442). For a single pair the assumed mouon 
would be the dynamical manner in wbch the second member ap- 
pears, “rising” or “falling” from the first. Thus Lauenstein found 
It necessary to disunguish two types of processes of successive com- 
parison (p. 149 f.) ; in one a pure dynamical rclauon between the two 
deposits produces the unification, in the other there occurs over 
and above this field condiuon a process of “moUon,” a “jump” or 
“drop” of the second member. 

It IS easy to see how the two hypotheses are to be applied in different 
cases. Wherever a musical phrase consists of a quick sequence of tones 
which produce the impression of an upward, downward, or undulatmg 
mouon, the hypothesis of a unitary moUon will be necessary: no tone 
lasts sufficicndy long to “be” somethmg by itself; it is merely a stage, a 
phase, in a larger motion. When on the other h^d a tone is held for a 
relatively long time, as, let us say, the fourth note of Beethoven’s fifth 
symphony, then the ezeitauon hypothesis is not sufficient. True enough, 
the conung of this tone requires this hypothesis, the drop from e fiat to 
Sec Kohler, 1927 a. 
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c; but while c lasts, it retains its character of being at the bottom, and 
t^ requires for an explanation the deposit-gradient hypothesis. The 
pure gradient hypothesis, lasdy, will suffice to explam cases of successive 
comparison with relatively long intervals between the two experiences to 
be compared. 

Objections to Oar Trace Hypothesis. Although our construction 
is not quite finished yet, it seems advisable to test the plausibility of 
our hypothesis by subjecting it to objccuons which can be raised 
against it. 

(i) Spatialization of Time Would Require a Non-existekt 
Fourth Dimension of Space. It was one of the features of our 
hypothesis that it spauahzed ume in the brain. This raises at once 
the following difficulty: our brain is tn-dimensional and we have 
assumed that to perceived tri-dimensional ob)ects there correspond 
tri-dimensional process distribuuons in the brain. Where, then, is a 
place for the time dimension? If the temporal unity of any be- 
havioural object depends upon a spatial umty of the traces which its 
psychophysical process builds up, how is it to be explained that a 
point can be remembered as a point, a hne as a line, a surface as a 
surface, and not instead the first as a hne, the second as a surface, 
the third as a solid; and how can we ever remember the durauon of 
a solid? For, so we must argue, the traces of the point must be 
spatially different, so that each point, which has lasted m our be- 
havioural world through an appreciable period of time must have 
left a trace which should be similar to the trace of a line seen for 
the shortest possible time, if the direction of the line corresponded 
with the dirccuon in which the ttaces superimpose themselves on 
each other. Similarly a straight hne should, by the accumuladon of 
traces, become an oblong, a circle a cylinder, and since no fourth 
dimension is at our disposal, we cannot sec what is to become of a 
solid, not even how we should in our hypothesis be able to experi- 
ence the duration of a tri-dimcnsional object. 

Powerful as this argument is, I do not beheve that it is fatal to 
our hypothesis. As a matter of fact the difficulty concerns only the 
memory effect proper and not the perceived duration. For the con- 
tinued percepuon of a point and the momentary perception of a line 
are in our hypothesis different psychophysical events. In the former 
the excitation, though it always occurs at the tip of a trace Itne, is 
at every moment but a point excitation, whereas in the latter the 
exatation itself is linear. Thus in perception our two cases must, 
according to our hypothesis, appear as different, and the same is 
true for the other examples. To add only a discussion of the solid: 
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Even though the “time direction,” i.e., the dirccuon in which the 
traces accumulate, must coincide with some direcuon of the sohd, 
the trace column cannot distort the contmued perception of the 
sohd because the excitation itself remains unaltered. 

But a more serious difficulty arises when we turn to the lasting 
memory effects. If the exatation of a point perception which has 
lasted for a defimte period of time ceases, then the traces rcmam, 
and they form, as we have just now stated, a hnear pattern. Similarly 
the trace of a momentarily exposed hne has a hnear pattern. Where 
then can the difference between these two trace patterns he? For 
difference there must be, since we do not confuse m our remem- 
brances a point looked at for 15 seconds and a hne seen for a brief 
moment. This difference can only he m one place, and that is the 
internal organization of these two hnear trace patterns, i.e., in the 
manner in which they form umts. The hne trace was produced by 
a spatially extended process, we shall therefore assume that its trace 
is a spatially coherent trace, a trace in which no point is segregated 
from another. Contrariwise, the time pattern of the point traces 
was produced by an excitation of the smallest spatial extent.^^ We 
must therefore conclude that the temporal trace pattern of the point 
retains its punctiform character through its entire extent. Whereas 
the hne trace is one, the temporally extended point trace can be 
considered as a great number of individual pomt traces, which m 
their pattern do not lose their point character. We know from 
Lauenstein’s and von RestorfPs investigations, to be discussed later, 
that equal or similar traces if close together influence each other, this 
influence takmg the form of assimilation. We must expect an even 
stronger effect when the traces are conanuous, but we c ann ot ex- 
pect that the interaction of such traces, which undoubtedly occurs, 
changes their spatial or flgural aspects by integratmg them into new 
traces of a higher dimension. Interacnon withm a temporal trace 
pattern was a necessary assumption to explain temporal umty; it 
has been proved experimentally in different ways. But this inter- 
action cannot be such as to destroy fundamentally the spaual 
boundaries of each part trace within the whole pattern. The change 
that takes place within a temporal trace pattern moves towards 
simphaty of the mimmum kmd; for when the trace system is left 
alone, it has in many cases no access to any outside energies. The 
buildmg up, on the other hand, of structures of more dimensions 
from those of fewer would be a change towards sunpheity of the 

It We neglect for sunphctty’i sake that in reality both line and point are seen on 
their backgrounds, so that the whole trace is m either case spatially extended. 
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mavimiifn kind. The actually observed changes (Lauenstein, von 
RestorfF) are in full accord with this conclusion. In compound 
trace systems consisting not of equal but of similar members, these 
membvs are apt to lose their idcnuty, to fuse into unitary systems.^* 
Furthermore (another aspect of the same change) much of the tem- 
poral aspect of our cxpcnence is lost m memory, as previously men- 
uoned (p. 446). Wc remember, e.g., that some time ago we saw a 
point here, a line there, a house in that landscape, and so forth, but 
as a rule we do not remember how long we have seen pomt, Ime, 
house.^^ So much for our first objection. 

(2) The Relation of Lashley’s Results to a Trace Theory. 
We now turn to an objection which may be raised against the as- 
sumption of traces based on Lashley’s famous results (1929, pp. 100, 
107, 109). Lashley found that maze habits acquired by normal rats 
are interfered with by cortical lesions in such a way that the degree 
of deterioration of the habit is a direct function of the amount of 
cerebral tissue destroyed but is virtually independent of the locus 
of such destruction. This fact may alw be expressed by saying 
that this habit “seems to be non-localized” (Lashley, p. 87). It seems 
plausible to go one step further and say with Wheeler and Perkins 
(P- 387) that “the brain, therefore, is not a mass of structures 
each havmg its own parucular and independent funcuon. In face of 
these facts the trace theory is inconceivable,” The first part of this 
quotauon is indeed quite acceptable, if one emphasizes its conclud- 
mg clause: no trace has an independent funcuon, nor even an 
independent existence. But the final sentence of the quotation is 
by no means proven by Lashley’s results nor does Lashley himself 
b^eve it. For what he found true for the maze habit he did not find 
true for three other habits, viz., brightness discriminauon, inchned 
plane box,*® and double platform box. In speaking of the latter 
Lashley says: “This habit thus resembles that of brightness dis- 
crimination in having a defimte locahzation of the engram . . .” (p. 
87). For these three habits arc lost when after their acquisiuon 
certain parts of the cortex (occipital for the first, frontal for the two 
others) are destroyed, while injuries in any other region do not arfect 

Concrete demonstrations will follow in Chapter XI 

19 Language and conceptual thinlung complicate this mattter The statement in the 
text refers to recall as little influenced by these &ctors as possible They give us 
Ifttowledge of durations without recalling such durations. 

In the mclmed plane box the rat to to run up an inclined plane on top of a 
box containing food m order to open its door, the double platform box “is a pro- 
blem box provided with a door which is opened by successively pressing down in 
predetermined order two platforms attached to opposite sides of the box,” (Lashley, 
P 27) 
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them (p, 121). These achievements, then, i£ once learned, have left 
definite parts of the brain altered, i.e., they have left traces which 
account for the retenuon of these habits, and these habits are, as 
Lashlcy pomts out (pp. i33f.)> simpler m nature than the maze 
habits. When Lashley says that maze habits are not localized he 
docs not mean that learnmg leaves no after-effect, i.c., no traces 
whatsoever. It is perfecdy compauble with his results that for maze 
habits these traces are distributed over the enure cortex. In the par- 
ticular experiment which is relevant to our issue rats were trained 
in a maze until 10 consecuuve errorless trials were obtamed. Ten 
days later they were retramed and then immediately subjected to 
operauons m which different amounts of the cortex were removed 
(with or without injury to subcomal regions). Ten days later 
they were again retrained. The average Icarmng times obtained 


were in seconds: 



/or origin^ 

for pre-operative 

for post-operative 

training 

retraining 

retraining 

1,911 

64.8 

2,221 

with an average 

destruction of 177%. 



From these figures alone we might argue that these results gave 
no proof whatever that the operauon had produced a deteriorauon 
of die habit through destruction of traces. The mere fact, also dis- 
covered by Lashley, that animals with brain mjuries learn more 
slowly than normal ones and that their retardauon is a direct func- 
tion of the extent of the injury, might account for the result. 
The very fact that the third average is higher than the first seems 
to support this argument, which would claim that they did not 
measure a learning and a relearning achievement, but two acts of 
learmng performed under different neurological condiuons. But 
the argument would be conclusive only if this average coincided 
with the average of ammals who acquired the habit after an opera- 
tion of the same average extent, and if no, or only few, cases oc- 
curred in which the third average was lower than the first, though 
still significandy higher than the second. In reahty mne cases of the 
last kind are to be found m Lashley’s table with the three aver- 
ages: 3,386, 94, and 1,115. Here, then, the animals learned better 
after the operation than they did when they were first trained, and 
yet very much worse than in their first, pre-operative, retraimng. 
Both facts can be explained only by the assumpuon that some effect 
*1 Hu animals No. 70, 7a, 74, 78 
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or trace had been carried over, but that a great deal of it bad been 
destroyed by the operation. 

I have also averaged the time of post-operative retraining for ani- 
mals 88-114, with an average percentage of destrucuon of 22 6, rang- 
ing between 15.8 and 31.1, for which a control group can be obtain^ 
from Lashley’s Table I, animals 10-25, with an average destruction 
of 24.5%, ranging between 16.1 and 32.0. These amm^ learned the 
same maze, after operauon, that the other anunals relearned. The 
figures are: relearmng after operaUon: 3,630 sec., learning after 
operauon 4,521 sec. The number of cases is probably not large 
enough to draw binding conclusions, but they give suffiaent indica- 
tion to refute the anu-trace argument from this side also; since the 
animals which had learned the maze before the operauon relearned 
It more quickly after the operauon than operated animals which had 
had no previous traimng learned it, the original training must have 
left effects which explam this difference, even though the ume con- 
sumed in relearmng was considerably longer than the average ume 
of traimng of the whole group 

Thus Lashlcy’s experiments, far from being mcompauble with 
the assumption of traces, demand such an hypothesis. The difference 
between “locahzed” traces and such as are deposited over practi- 
cally the whole cortex is easily explained as due to the processes 
which ori^nally produced the traces. For the maze habit — as Lash- 
Icy points out himself (pp. 132 ff.) — these processes must involve 
more or less the whole brain, while the significant aspect of bright- 
ness discrimination is a much more isolated affair. No wonder then 
that the traces of the former should be more widely scattered than 
those of the latter. 

In concluding this argument we must point out two sahent as- 
pects of Lashley’s experiments and results. In the first place they 
investigate the effect not of such simple trace patterns as we have 
so far mosdy discussed, but of whole trace systems built up at differ- 
ent times, each new trial adding something to the traces of the 
preceding tnals. Thus the problem of the accumulation of such trace 
systems arises. Quite cvidcndy a repetition of a run, even if it occurs 
a considerable time after the last, does not leave a trace independent 
of the preceding ones. Learning, rather, depends to a great extent 
upon the manner in which new deposits combine with old traces. 
In the second place we must not overlook the fact that Lashlcy’s 
method supphes him pnmardy with data of accomphshment and 
not of behaviour, these terms taken in the sense defined above (on 
p. 37), even though he supplements them with behavioural data. 
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Hence we do not know whether an idenuty of accomphshment cor- 
responds to an identity of behaviour. All our knowledge of the 
effects of brain lesions seems to indicate that similar accomphsh- 
ments are brought about by different behaviours of normal persons 
and persons with brain lesions This has to be kept in mind for 
an ultimate evaluation of Lashley’s results. 

(3) Wheelex’s Opposition to a Trace Theory and His Attempt 
TO Explain Memory Without Traces. We shall continue by cast- 
ing a glance at Wheeler’s position with regard to the assumpUon 
of traces. As already indicated, he rqects the trace hypothesis en- 
tirely. It seems important to discuss his arguments because he is the 
foremost American champion of gestalt theory and bases his posi- 
tion with regard to traces on these principles. His arguments are of 
very unequal value. The one taken from Lashley’s experiments we 
have already refuted; on the other hand we gladly accept those di- 
rected against an atomistic or a synapse theory of traces. There re- 
mains only one important argument, which, tliough we have really 
dealt with it before (p. 440 f ), deserves a special discussion. “The 
brain is constantly being stimulated so that the ‘traces’ would be 
constandy changing toward finer and finer differentiations of pat- 
tern until, shortly, there would be a homogeneous condiuon in the 
brain and therefore no ‘traces’ ’’ (Wheeler and Perkins, p. 391). We 
have forestalled this criticism by our assumption that the excitauons 
do not occur m the place of previously deposited traces (see above). 
To prove their point, Wheeler and Perkins give an example from 
physics which I will parUy reproduce in order to show the origin of 
their faulty conclusions. 

“Suppose that a horizontal metal plate of some sort is fastened, on one 
edge, to an upright bar. The surface of this plate is covered evenly with 
a layer of sand. If, now, this plate is made to vibrate at a constant rate 
the vibrauons will keep the sand equally distributed over the plate. But 
suppose that while the plate is still vibratmg it is suddenly bowed with 
a violm bow on one of the free sides. . . . The bowmg momentarily 
mduces added vibrauons which must adjust themselves to the other vi- 
brauons already gomg on. The sand will now arrange ttself into four 
equal areas, with two streams which contain no sand bisecting the square 
plate into four equal parts.** The original force applied to the plate con- 
tmues to keep it vibraung at the steady rate set up before the bowmg, 
so that when the bowing stops the sand will gradually approach the 
equally distributed condiuon existmg at the outset. 

Italics la the ongmal. 
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“This lUustiation hdps us to understand the condition which exists in 
the brain under Kohler’s theory discquilibration. The original, equally 
distributed condition o£ the sand rc{»esents the original equilibrium o£ 
forces withm the nervous system. 'Ihe constant vibration represents the 
dynamic character of the condition. The bowmg corresponds to the un- 
pingmg of some external stimulus pattern upon the system. In the case 
of the plate the bowing sets up stress-patterns of four equal areas as mdi- 
cated by the distribution of sand. There has been a mutual adjustment of 
two stresses, one set up by the first vibraung force, and the other by 
the bowmg. The consequence was a ‘non-process condition’ set up in the 
sand?^ T^ was the pattern formed into the four square areas. When 
the bowing stopped, however, the four secuons began to disappear. The 
sand began at once to approach the condition of equilibnum again, and 
this was the equal distribution conditioned by the original vibrations” 
(pp. 389, 390). 

Unfortunately this analogy with the Chladni figmes of physics is 
totally false. The sand pattern, though an indication of the process 
of Vibration, is never a condition of it; the plate vibrates as it does 
because of the two forces which m superposition result m that form 
of motion. The sand has nothing to do with it; remove it, and the 
plate vibrates as before. Therefore the sand is not comparable to a 
trace. Furthermore, the causal relation between sand and vibra- 
uon bemg unilateral, the sand returns to its old pattern when the 
vibration resumes its old form. No physicist would call the Chladm 
figures examples of memory. One cannot use as analogies of mem- 
ory illustraUons from physics where a present event occurs without 
reference to past events, and that is what Wheeler docs again and 
again.®* Physics knows, as we have seen (p. 428), real analogies to 
memory effects, but in order to explain them, changes within the 
rcactmg system, traces of some sort, have to be assumed. 

The rest of Wheeler’s argument, based on the Chladni figures, 
may be omitted, because it adds nothing new, repcatmg the con- 
fusion of a mere effect of a process with an effca which at once be- 
comes a codeterminant of the process. 

If the Chladni plate were covered with a viscous substance much 
heavier than sand, then the analogy would be better. It would take some 
time before the substance had arranged itself in a stable pattern; at the 
same time, because of its weight and because it does not follow quickly 
the forces produced by the vibratmg body, it will co-determine this vi- 

** Italici mine. A non-procew condition (a term mtroduced by me m an article 
on the itructure of the unconiciout (1927) is a trace 

** See the example of the air currents produced by candles in Wbeder and 
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bratioa, it will be a real coadition, and when it has reached a stable 
distribuuon with one sort of vibration it will co-determinc the vibrauon 
of the plate under a new excitation, and thereby its own redistnbution. 

How, then, can Wheeler explain memory effects without the as- 
sumption of traces ? His theory, as far as I understand it, overlooks 
agam the main point 

“The story is often told of a horse that was being driven along a 
country road. At a certain place a newspaper blew across the road and 
the horse shied. About three weeks later it was being driven along the 
same road and when it came to this place it shied, but there was no 
newspaper” (W. P., p. 397). “Why should the hone ... shy the second 
time if the original experience had left no impression P The reason why 
he shied the second time was exactly the same as the reason why he shied 
the first timel A newspaper was blowmg across the road and the 
horse was responding to the total situation The total stimulus-pattern 
mduced the response, which was configurational m character. The same 
stimulus-pattern, or one similar to it, is gomg to produce the response 
again for the same reason that it produced a response the first tune. . . . 
If a trace were necessary to account for the second response, one would 
also be required for the first!” (W. P., pp. 398, 399.) 

This quotation derives its apparent plausibility from the use of tlie 
term “total situauon.” It thus demonstrates how justified we were 
when we criucized this concept (see Chapter IV, pp. 158 f.). The fal- 
lacy becomes obvious when one asks the question why the horse did 
not shy at any other part of his route. Here the “total situation” was 
such that It pursued its trot undisturbed, and it certainly would have 
done the same also at the critical spot, had the newspaper not 
happened to blow across it. It is therefore not true that the horse 
shied at the place for the second time for the same reason it did so 
for the first. To make this point still clearer, we shall assume three 
trips, A, B, and C, instead of two. During A and C nothing hap- 
pens at the critical point X, whde during B the wind tosses the 
paper across the road. In A the horse proceeds undisturbed through 
X, in B and C it shies. This proves that the “total situation” of X, 
as it was both in A and C, is not responsible for the shying, for it 
did not provoke it in A. The only difference between A and C is 
that B has preceded C, but not A, and therefore I find it logically 
necessary to conclude that the difference in behaviour in A and C 
is due to the effect of B, i.e., to traces which have remained from 
the experience in B. 

Italics la ongiiul. 
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I am not certam whether I have represented the whole of Wheeler’s 
theory of memory. In his first book (p. 273) there is a passage from 
which one might gather that he attributed the learmng process 
either to growth or to the building up of chemical compounds. The 
first assumption has to be ruled out, at least for most memory ef- 
fects, because growth is far too slow a process, while the second 
would be eqmvalent to a trace theory of the kind we propose, 
although wheeler refuses to accept the name. However, such an 
mtrepretation of Wheeler would probably either be wrong or no 
longer represent his present opinion, for m the second book he 
writes (W. P., p. 387), "A given experience is not represented by a 
brain-pattem except when the stimulus-sttuation is peeping the pat- 
tern set up. The instant the stimulus is removed the brain-pattem 
disappears.” In our theory this is true of the excitauon pattern, 
but not of the trace pattern, while Wheeler seems m these lines to 
deny any persistence whatever to what he calls the brain-pattern. 

(4) Von Kwes’s Argument. The most severe cnucism of tradi- 
uond trace theories dates back more than thirty years. It was first 
presented by von Knes, who did not use it against any trace theory, 
but only against those prevalent at his time and ever after; some 
years later it was elaborated by Becher, to whom it appeared an 
ultimate refutauon of all trace theories and thereby a proof of a 
vitahstic interpretation of memory. 

The decisive argument can be presented in this way: memory ef- 
fects are as a rule not traceable to the individual original exatation, 
but to their form or pattern. I recogmze a melody, which I have 
heard played in G major by an orchestra, when it is hummed in 
F or B or C major. All the sounds are different, and yet the 
memory effect is dear. The same is true of reproduction: if I try 
to sing or whisde a familiar melody, the key of my reproduction 
will but rarely coincide with the key of the original. Or a person 
who has some faahty in reading will be more or less independent 
of the type or the handwriting he encounters, and he will be able 
to write, though clumsily, with a pen held between his teeth, as 
anyone can try for himsdf, although he never performed that par- 
ticular activity before. Can a trace theory of memory account for 
these facts, which, far from being exceptional cases, are typical of 
memory effects? 

THE RE-FUNcrnoNiNG OF TRACES. The hypothesis which we have de- 
veloped is better prepared to meet this difficulty than the (dd trace 
Italics in the onginal. 
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hypothesis against which von Kries levelled his argument. For in 
our hypothesis traces form organized systems, i.e., dynamical wholes 
whose pattern is as much of a rcahty as their material. To see how 
far this property of the trace system will lead us to solve our pro- 
blem we have to consider what will happen when such a trace sys- 
tem IS “reactivated,” when it co-operates m a new exatauon. To be 
consistent we shall have to assume that such a new excitauon occurs 
at a place different from that of the trace system itself, but strongly 
determmed by it. This assumpuon is necessary also because, in most 
cases, we shall be able to remember this mdividual process of recall 
or recogniuon, at least after a short period of tune, without losing 
our capacity of recalhng or rccogmzing the first occasion, a proof 
that this process has left a new trace without destroymg the old. 
At the same time the new excitauon must be strongly dependent 
upon the trace system m quesuon. It is clear that this dependence 
must be able to assume a great number of different forms, according 
to the different funcuons of memory. It will be different in rccog- 
muon and recall, different when the trace system supplies data for 
the solution of a new problem, difierent again in the case of an 
acquired skill. We shall for the present confine ourselves to the first 
two, recogmuon and recall. 

SELECTION OF TEACES BY NEW EXCITATIONS. Suicc we have already 
emphasized that each new excitauon occurs in a new place, the func- 
uon of the trace system can in neither case be that of “re-exutauon.” 
In this respect our theory seems to be different from most or all 
previous trace theories, and superior to them, since it seems very 
difficult to understand how an exatauon process could be started m 
a mere uace system. But the new exatauon, occurrmg now, must 
be in commumcauon with a trace system, both m recogmuon and 
recall. The quesUon then arises as to the cause of this commimi- 
cauon, and this problem contains as a part problem the quesuon 
how the present excitauon selects among the enormous variety of 
traces the “proper” one. It is this aspect in the functions of recogni- 
uon and recall which interests us now when we are deahng with 
von Kries’s arguments against a tradiuonal trace theory. We shall 
pursue this discussion only as far as it is relevant to our present 
context and shall conunue it in the twelfth chapter (pp. 597 ff.), 
when we have learned more about the function of traces. 

There arc two ways in which we might look for such prinaples 
of sclecuon; on the one hand we might collect facts and try to 
derive our principles from them; on the other we might attempt to 
apply such principles of selection to our present problem as we have 
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discovered before as operative in other fields. The second method, if 
It were successful, would have the advantage that it would from 
the outset envisage memory funcaons m a wider context. The prin- 
ciples which would be discovered by this method would not be ]ust 
laws of memory, but laws which would be applicable to memory 
as well as to other events. Memory would lose the character of being 
somethmg umque, something added to the non-memorial funcuons 
of the organism, and it is this very result which in the introduction 
of this chapter we proposed to achieve. 

Therefore we shall use this method and look for famihar prm- 
aples of selection. To find them will be an easy task. For the prin- 
aples of spatial organization which we discussed in Chapter IV 
can be regarded as such. These prmaples gave us the solution of 
the following problem: if through a pattern of retinal stimulation a 
variety of exatauons is produced, which of these cxatations will 
become integrated? One secs the similanty to our present problem: 
there one process became mtegrated with certain other processes 
but remained separated from the rest, here a new process interacts 
with certain trace systems, but not with others. To both cases we 
can therefore apply the concept of selection. Formerly we discovered 
the laws of cquahty and proximity, and the laws of closure and good 
continuauon. Are these same laws apphcablc to our new problem? 
Our answer to this question is facihtated when we remember still 
another set of facts, reported at the end of Chapter V, from Ternus’ 
experiments, because in these expenments the kind of selection is 
more similar to the one that occupies us now than in the purely 
spatial organizations. In the Ternus experiments two stimulus pat- 
terns followed upon each other so as to produce apparent movement 
of a behavioural pattern. If the first pattern consisted of pomts fli, bi. 
Cl, di, and the second of points c^, gj, where the indices refer 
to the temporal order, whereas in other respects equal letters cor- 
respond to equal points, then under certain conditions excitation bz 
would not be integrated with bi nor Ca with Ci, but, e.g., b^ with a,, 
fa with bi, and so forth. These conditions were conditions which 
referred to the whole-processes produced by the stimulus patterns. 
If excitation fz possessed the same significance m the second pattern 
that bi had in the first, then these two would interact, and not 
the “absolutely” equal ba and bi. The interaction of successive pro- 
cesses, then, was proved to depend upon the whole character of these 
processes, and “equahty” had to be mterpreted as equality of func- 
tion within a whole. 

If, then, we apply the law of equality to our problem of the selec- 
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tion of traces by excitations we shall expect this equality to be pri- 
marily equality of whole character. A process should, cetens panbus, 
commumcate with a trace system which possessed the same whole 
character. This must be a trace system which had been produced 
by a process of the same whole character, because we assumed that 
the trace retained the dynamic character of the process in the form 
of tensions or stresses. In our Fig. 43 (p. 165) we have demonstrated 
that similarity of whole character has such an integraung effect in 
spatial orgamzation.®' That the same effect takes place under much 
less simple conditions is evidenced by Fig. 99, where the similar 

o A “V V 

^ -h O 

III ^ 

Fig- 99 

shapes tend to fall together.** Therefore, if some integration can take 
place between an excitation and a trace pattern we should be jus- 
tified in assuming that similarity of dynamic pattern would be one 
of the decidmg influences. This would explain those facts of recogm- 
tion which von Kries adduced as arguments against the tradiuonal 
trace theory For the pattern is, within wide limits, independent of 
size, colour and location, }ust as our recogniUon is. How much more 
we can say about the concrete process of recogmuon this is not the 
place to discuss (see pp. 591 if.). We must also defer the discussion 
of recall and reproduction, but the present argument will serve to 
overcome the difficulties inherent in the older form of trace theories 
for the explanauon of these effects. Only one more word need be 
added here: our theory of memory traces is m one radical respect 
different from the older forms. We have previously seen that psy- 
chologists wanted to reduce umt formauon and shape to experience, 
i.e., ultimately to traces.*® For two reasons such an attempt is im- 
possible in our hypothesis. In the first place we had to assume the 
traces as organized systems, and that presupposes that the processes 
which produced the traces are orgamzed themselves; their organi- 

A umilar pattern in Kohler’s artide in "Psychologies of 1925 ," p 169. 

** Compare also the figure m von RestorS, p 315, reproduced m Chapter XI 
‘^See, for instance, our discussion of the assimilation hypothesis at the end of 
Chapter m. 
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zation can therefore not be a consequence of traces. In the second 
place we see that the selecuon of traces by processes, the laws ac- 
cording to which an exatauon communicates with an existing trace 
system, depend upon the similanty of pattern between excitauon 
and trace, and that imphes agam that an exatauon must be pat- 
terned before it commumcates with the trace system, for otherwise 
It would not be capable of selectmg the proper one among the many 
traces which are constandy bang left m the orgamsm. 

We have so far considered only the factor of equality, disregarding 
the factors of proximity, closure and good conunuauon. But all of 
them play their paru in the relauon between exatauon? and traces. 
Cetens panbus, old impressions are less well recognized and recalled 
than new ones, a fact which, though it probably depends also on 
other factors, demonstrates the laws of proximity. Good continua- 
tion and closure are clearly powerful factors of recall. 

THE WIDE SCOPE OF THE LAWS OF ORGANIZATION. Our dlSCUSSlOn of 

von Knes’s arguments against a trace theory has done much more 
than to safeguard the assumption of traces, it has introduced the 
laws o£ spatial organization into the field of memory. The applica- 
tion of these laws has, however, a suU wider scope than we have 
so fat discussed. "Not only the reUuon between excitauons and traces 
is regulated by them, but also the fate of traces themselves, the 
changes which single trace systems undergo on account of thar 
inherent stresses, and those which occur by virtue of the pihng up 
of ever new traces. Experiments which will shortly be discussed wiU 
shed hght on these events. 

IN DEFENCE OF SPECULATIVE HYPOTHESES. To a CTlUC who WOuld ob- 
ject to all my hypotheses, who would say, Why so much speculauon 
on so slender a basis of fact? I should reply: if I want to carry out 
my programme and give as systemauc an account of the facts of 
psychology as is possible at the present ume, I have to introduce 
the concept of traces in a concrete manner; this concept must be 
sufBciently well defined to admit of a concrete mterpretaUon. It 
must face all the difficulues which are inherent in it and must 
try to overcome them in a way consistent with the whole system of 
thought developed and with the facts as far as we know them. I 
am convinced that in due course of tune my hypotheses will have to 
be changed because they will conflict with newly discovered facts. 
But I am also convinc^ that without a system of hypotheses, as 
rigid and conaete as possible, even if they are speculauve, no sys- 
temauc research work will be possible. As I read the sign of the 
times, boldness, not cauuon, must be the catchword. 
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EXPERIMENTAL EVIDENCE 

Although the long theoretical discussion of the last chapter tried to 
keep in touch with facts all the tune, it is now appropriate to sup- 
plement It by the experimental evidence. Experimental facts will 
serve two purposes: on the one hand they will supply a broader basis 
for our theoretical structure; on the other hand they will make it 
clear that these hypotheses, far from being speculative in the sense of 
bemg divorced from testable reality, have proved extremely frmtful 
for research. It has made a difference for experimental work that 
such hypotheses have been advanced, and I expect that the develop- 
ment of the next few years will add new proofs of their heuristic 
value. 

Successive Comparison and the Time Errors. Since our trace 
hypothesis was largely based on the findings of Kohler and Lauen- 
stein. It seems advisable to begin with their experimental work. It 
was started by a chance event. In the first volume of the “Psycho- 
Icgische Forschung” (1922) Borak published an article on the com- 
parison of lifted wdghts in which he demonstrated and empha- 
sized anew an effect which had been discovered long ago,^ but 
whose real significance had fidlen into obhvion. This effect had been 
called the negative time-error, it consists in the fact that if two stim- 
uh arc presented for successive comparison, the differential lunen is 

^ References to the old literature on the subject arc given m Kohler’s article 
(1923), to the recent one in Lauenstein's. 

4<5S 
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found to be smaller when the stronger stimulus succeeds the weaker 
than when it precedes it. This means that if the two stimuh A and 
B, B > A, arc sufficiently similar to each other to make their differ- 
ence recognizable in less than 100% of all presentations, then the 
sequence A B will produce a greater number of right judgments 
than the sequence B A. It also means, as Kohler pointed out later, 
that even when the judgments arc correct in both cases, the first 
sequence seems to mvolvc a much greater difference than the second 
(1. c., p. 163). 

Borak had tried to find a physiological explanation for his effect, 
but since his experimental test of his hypothesis proved it to be 
wrong he abandoned the attempt altogether in favour of a psycho- 
logied theory. It u here that Kohler stepped in. He developed an- 
other physiological hypothesis, derived certain conclusions from it 
and confumed them by new experiments. Finally Lauenstein, an- 
alyzing Kohler’s hypothesis, disunguished two parts in it, one of 
which he accepted, while he found it necessary on the basis of his 
own experiments to reject the other one. His theory, grown out of 
Kohler’s hypothesis, is more general. So much for the history. From 
now on we shall discuss the problem as it now exists, unconcerned 
with the historical sequence. 

We have already come across Lauenstein’s theory in our discus- 
sion of temporal units. Lauenstein developed it as an explanauon 
of comparison, both simultaneous and successive. If we compare 
two items, these items must form some sort of umt, and the result 
of the companson will depend upon the }{ind of these units. On 
page 441, we reproduced a figure from Lauenstcin’s paper, two grey 
spots on a homogeneous background in functional relation. Al- 
though at that stage of our discussion we did not go into the nature 
of this funcuonal rclauonship, having in mind rather the “pair” 
charaaer than the bnghter-darker relauon, Lauenstein developed 
his theory for this particular aspect. As Kohler (1918) was the first 
to point out, our two cases, pairedness and comparison, are in many 
respects so similar that their dynamic properties must be considered 
as of the same type.* 

* We thall not go into the detail of this discnmination. A full discussion is to be 
found in Kohler's articles, 1923 and 1933. I will only mention that a companson 
can also be accomplished m a manner different from the one treated m the text and 
by Kohler* the two items, mstead of communicating with each other, come into 
functianal relationship with a whole graded system, A with one part, B with 
another, and the com p a n ion depends upon the relative position of these two pomts 
m that system. Thus, A may appear as a light grey, B as a dark grey, and there- 
fore the person set on comparing A and B will say A is lighter than B although in 
the actual process A was not in direct funcuonal relation with B. 
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Siitularly I have introduced the concept of the step-wise phenom- 
enon (1922) to describe and explam the process of comparison. 
When we compare the two grey patches of our figure, these patches 
form such a “step”; that is, a whole with two members between 
which there exists a gradient of potential. And when we compare 
two weights lifted successively or two tones, then this potenual 
gradient exists between the concentration at the point of the new 
excitation and the trace of the preceding excitation. If this hypo- 
thesis IS true, then it must make a difference whether the trace of 
the first excitation remains constant or undergoes changes during 
the interval between the application of the first and second sumulus. 
If, e.g^ the two successive stimuli Ai and Aa are equal, then we 
should expect a majority of equality judgments if the trace of Ai 
remains unchanged until Ai appears. If, however, Ai were exposed 
to forces which change its constitution, then the concentrations 
01 and 03 will no longer be equal, and correspondingly we should 
expect a majority of judgments Aa > Ai, or Ai > Aa, whether 
At has decreased or increased its concentration during the interval. 
The fact of the negative time error is identical with the alternative 
Aa > Ai. If, as we have explained above, the sequence A B, where 
B > A, produces more right judgments than the sequence B A, then 
the judgment “the second greater than the first” is more easily 
elicited than the judgment “Ae second smaller than the first.” Con- 
sequently, if the two stimuli are equal, the second one will still in a 
greater number of cases be judged as greater than as smaller. The 
negative ume error would then be explained if we could assume 
that during the interval the trace of the first excitation decreased 
in concentration. We cannot test this assumpuon directly, but we 
can submit it to an indirect test: if the trace is exposed to forces, 
then the change in the trace will be the greater the longer these 
forces arc allowed to work; in terms of the experiment, the nega- 
tive time error should be a direct function of the interval. This pre- 
diction was amply confirmed in Kohler’s experiments with tele- 
phone cheks, which showed that for small mtervals (for some sub- 
jects up to three seconds) the time error was positive, while with 
longer intervals it became increasingly negative. The following uble 
may serve as an example; it represents the percentage of “second 
louder” and “second softer” judgments of eight subjects for pairs 
of equal stimuli. The number of equality judgments has not been 
reproduced. It can easily be calculated as the difference between 
100 and the sum of the two other kinds of judgment 



TABLE 14 

(from Kohler, 1923, p. 152) 

% of judgments with varying intervals between the two equal clicks 
Ai, A2 



1 Interval in Seconds 

Judgment 

.!4 

3 

4 '/i ' 

6 

Second Louder 

4a 

29J 

54-2 

625 

Second Softer 

62.5 

50. 

^5. 

83 


The question then arises as to the cause of these changes. We 
shall for the moment disregard the changes which occur at hrst and 
give nse to the positive error, and concentrate on the other change 
which lasts much longer and caused m Kohler’s experiments the 
negauve Ume error. “We can either assume that all traces are grad- 
ually being destroyed by metabolic processes and that this causes 
the negative time error with longer intervab. Or we can assume that 
under the conditions of these experunents traces in proximity 
become assimilated to each other. In that case the negative ume 
error would be explained by an assimilaUon of the trace of the 
first excitation to ^e trace of the state corresponding to lack of 
stimulauon” (Lauenstein, p. 152). 

Lauenstein seeks the decision between these alternative hypotheses 
in experiments in which the two criucal stimuli arise from a homo- 
geneous temporal ground which is produced by sumuh of the same 
quality as the two criucal ones, but of a different intensity, being 
stronger in one set of experiments, weaker in another. He experi- 
mented both with sight and audiuon. In the visual experiments, he 
used Metzger’s apparatus of the total homogeneous field described 
in Chapter IV (p. 114). The criucal stimuli were given by pairing 
five different intensiues of this field. In one set of experiments, 
these sumuh broke in upon a state of comparative darkness, the big 
screen being illuminated only by the diffuse light escaping from the 
projecuon lantern and the experimenter’s reading lamp. In the 
other set of experiments the screen was illuminated by two strong 
lamps before, between, and after the exposure of the two criucal 
stimulL The following table illustrates the result. It indicates the 
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average Ume errors of eight subjects for dark and hght “ground” 
and various ome intervals. The measure of the time error has been 
calculated in the following manner: The sum of all “second 
lighter” judgments has been subtracted from the sum of all “sec- 
ond darker” judgments; the difference has been multiplied by 100 
and divided by the sum of all ptdgmenu. These figures measure 
therefore the relative preponderance of judgments of hghter or 
darker. When the former preponderate, the figures are negative; 
when the latter, positive— corresponding to the terminology of posi- 
tive and negauve time errors. 

TABLE 15 

(from Laucnstcin, p. 157 ) 

Figures represent relative preponderance of lighter ( — ) 
or darker (-f-) judgments 



1 Intervals in Seconds 

Ground 

5 

10 

20 

40 

Dark 

+3 

— 20 

—24 

—37 

Light 

+29 

+27 

+47 

-^62 


In the acoustic experiments two tones of 80 cycles, sounded for 
two seconds, were the critical stimuh. In the two sets of experiments 
the ground consisted of the same tone that sounded before, between, 
and after the two critical ones. But in one set it was of a lower, in 
the other of a higher, intensity than the cnucal tones. 

Table 16, on page 470, essentially like the preceding, summarizes 
the results d thirteen subjects. 

The results are perfectly unequivocal. In both sensory fields there 
appears a positive time error with short intervals with both kmds 
of ground, and thereafter a time error — ^increasing with the length 
of the interval — which is negative only for the weaker ground and 
positive for the stronger grounds. 

Thus two different kinds of changes in the traces have been 
demonstrated, (i) An initial change of short duration during which 
the intensity of the trace is increased; this effect, occurring as it does 
with both weak and strong ground, cannot be ascribed to an influ- 
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ence of the ground upon the trace. That is all we can at present say 
about this effect. (2) A progressive change, beginning after approxi- 
mately one second, which assimilates the individual trace to the 
trace system of its background, thereby causing a progressive time 
error, either positive or negaove, according to the nature of the 
ground. Thus with regard to this second change Lauenstein’s alter- 
native has been deaded, and in the terms of his second hypothesis. 
As a matter of fact, tlus second altcrnauvc had already ^cn an- 

TABLE 16 

(from Lauenstein, p. 160) 


Figures represent relative preponderance of louder ( — ) 
or softer (+) judgments 


Ground 

1 Intervals in Seconds 

2 

5 

15 

45 

Soft 

+ 15 

—3 

—19 

-48 

Loud 

+ 12 


+29 

+36 


ticipated and experimentally proved in 1899 by Bentley, as Lauen- 
stein points out. Bendey’s experiments with grey disks used only 
spaual grounds, so that by the inclusion of his results the em- 
pirical evidence hir the assumed assimilation effect in the traces is 
more general. 

KoMer’s results, negadve time error with a background of sdence, 
would, according to this interpretauon, be explained by an assimi- 
ladon of the sound-trace towards the stillness-trace. With this inter- 
pretadon, Pratt takes issue on the ground of very interesting ex- 
periments. He argues thus: A stillness must be considered as the 
lowest degree of loudness. Gjnsequently, if we compare a ground 
of complete stillness with a “soft” ground, the dme error should be 
greater in the first case than in the second. In order to prove this, 
he evaluated two series of experiments. In the first, the two cridcal 
stimuli were noises produced by various heights of fall of a sound 
pendulum, the standard stimulus being set at 45®. The interval be- 
tween the two criucal stimuli was kept constant at four seconds. 

Three sets of eitperiments were compared with each other: (i) 
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the normal, in which this interval remamed empty; (a) bud, in 
which during the interval a strong noise was introduced, the pendu- 
lum falhng through an angle of 70°; (3) soft, an intermediate sum- 
ulus of 20°. The following table contains a summary of the results, 
the figures represenung the average Point of SubjecUve Equahty of 
the second noise, calcidated from Pratt’s table. 


TABLE 17 
(from Pratt, p. 295) 

Standard noise 45°. Point of Subjective Equality of Second Noi 


Constellation 

Normal 

Loud inter- 
mediate noise 

Soft inter- 
mediate noise 


44.1 

48.8 

42J 


In the second senes of experiments, lifted weights were com- 
pared. This ume only two different constellauons were used, the 
normal and one with a light intermediate weight. The standard 
weight was too g , the interval between the two critical weights was 
four seconds. The next table summarizes the results. The figures 
this ume are calculated as in the tables from Lauenstein, measuring 
direction and size of the Ume error in the same way. Again I have 
averaged the results of Pratt’s three subjects. 

TABLE 18 
(from Pratt, p. 296) 

Standard weight 100 g. Relative preponderance of heavier ( — ) 
and lighter (-}-) judgments 


Constellation 

Normal 

Light 


— 16.7 

— 38.9 


The last two figures of the first table confirm Lauenstein’s resulu 
for the new conditions of Pratt’s experiments. Comparison of the 
first and third figures in the first table and of the two figures in 
the second contain, however, a new result. The negative time error 
is considerably smaller when the interval is empty than when it 
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is partly filled by a stimulus equal m kind to the critical stimuli, 
but of lower intensity. From these results Pratt concludes that 
assimilauon, such as Lauenstein has assumed in theory, occurs when 
the interval between the crmcal sumuli is filled by a stimulus other 
of higher or of lower mtensity; “when, however, there is no in- 
termediate stimulus nor appreaable background, the trace merely 
sink/’* (p.297). 

Interesung and suggestive as these experiments are, they have, in 
my opimon, done no more than to raise a problem; they have not 
proved Pratt’s contenuons. I will not stress the point that only one 
mterval has been mvesugated in each scries, and that an extension 

the investigation to longer intervals might possibly alter the pic- 
ture. Instead, I will emphasize that a third impression inserted be- 
tween two others is not equivalent to a background which sur- 
rounds the two crmcal ones. It is very plausible to assume that, at 
least m the beginning, the influence of the former is stronger than 
that of the latter. When Pratt compares the empty constellation with 
that filled by a stimulus of weaker intensity, he compares in reahty 
an influence exened by a ground with one exerted by a new figure, 
and the diflerence in his results may well be due to this difference 
and thus may not support his own conclusions. Many more experi- 
ments must be forthcoming before the issue will be clearly decided, 
and I have no doubt that the near future will supply the informa- 
tion which IS yet lacking. One of the experiments should take the 
following form. There should be, before and after the two critical 
stimuh, a background as used by Lauenstein, and between them 
emptiness. Then only would emptiness have the same function 
that it has in Pratt’s experiments. We can symbolize Lauenstem’s 
and Pratt’s experiments graphically m this manner: 

n 


The experiment just proposed would then have the following rep- 
resentation: 


The Traces Dynamically Aedve. (i) Change of Time Error. 
Whatever the results of such experiments, Lauenstein has proved, 
> Italics in original. 
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like Bentley before him, that the traces which remain after the exci- 
tauons are over are not altogether dead, but are, at least under cer- 
tain conditions, in functional relationship with other traces, by virtue 
of which they undergo changes. This same conclusion follows also 
from other effects apparent in both his and Kohler’s experiments. 
Kohler found that if the experiments were contmued over several 
days the negative time error became mcreasmgly smaller. I repro- 
duce in the following table some figures, calculated from one of 
Kohler’s tables (on p. 159), which represent the relauve prepon- 
derance of “second louder” ( — ) and “second softer” (-b) judg- 
ments, determined as previously explained, which were obtain^ 
from five subjects on three different days. These figures summarize 
the results from three different time intervals, 3, 4V2» and 6 seconds, 
while Kohler’s shortest interval, 1V2 seconds, has been omitted be- 
cause for that interval the time error was already posmve on the 
first day. 

TABLE 19 
(from Kohler, p. 159) 


Preponderance of Louder or Softer Judgments 


Date 

2/12/21 

5/12/21 

6/12/21 

Relative Prepon- 
derance 

-38 


+17 


The result is perfectly evident. It is accompanied by a marked 
change in the appearance of the cheks. On the first day, the series 
seemed to contain a vast majority of “ascending” steps, many of 
them quite large, while on the third day a great many “descend- 
ing” steps appeared, and the ascendmg ones were without vigour. 
These facts reveal another funcoonal property of traces over and 
above the one which was proved by Lauenstein: traces produced 
by “similar” exatauons do not remain independent of each other 
but form larger trace systems which influence newly formed traces 
in defimte ways. For a trace which on the first day would have 
changed towards lower concentration during the intra-pair interval, 
so as to produce a negative time error, will on the third day have 
increased its concentrauon during the same time, and therefore 
now produce a positive umc error. This statement imphes two dif- 
ferent propositions: (i) the very obvious one about the interdepend- 
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ence of traces within a larger system. (3) The claim that the 
dynamic orgamzauon of traces does not solely follow their tem- 
poral arrangement but depends also upon intrinsic properues of the 
traces themselves, m the case under discussion upon their simi- 
larity. Which tones are similar will depend upon the total condi- 
tions, so that equality of stimulation is not a suflScient criterion for 
equahty or similarity of exatations and processes. The circum- 
stance, however, that trace organization is detenmned by intrinsic 
trace properties is of the utmost sigmficance for the theory of 
memory. It shows the utter inadequacy of the old analogy of the 
wax tablet on which experience traces impressions. For whereas on 
the tablet each impression would remain independent of all the 
others, the traces, whose sequence may be perfectly conungent, or- 
gamze themselves according to intrinsic properties; a purely tem- 
poral chance arrangement is replaced by well ordered systems. 
To avoid a possible misunderstanding, I will only add that the 
prinaple of equahty is by no means the only one that governs the 
orgamzauon of trace systems. 

(2) The “Centrai, Tendency.” Lauenstein could detect in his 
results suU another effect within the trace systems, an effect which 
has been known for a long time and wUch Holhngworth has 
called “the central tendency of judgment.” Since I have described 
Holhngworth’s experiments before (1922), I shall refer to them 
only briefly. He mvesugated the “mdifference pomt,” i.e., that 
stimulus withm a graded scries which is reproduced or recognized 
correctly, whereas smaller ones arc over-, larger ones underesd- 
mated. In one form of experiment the arm of his subject was 
moved over a variable distance and the subjects had to reproduce 
this arm movement; in a second scries, the subjects were presented 
with a square of variable size and after an interval of five seconds 
had to choose this square from memory from 30 simultaneously 
presented ones. In both sets of experiments certain small stimuli 
(movements and squares) were overesumated — ^i.e., the reproduced 
movement and the selected square were larger than the original, 
other large sumuli were underestimated, while one stimulus was 
at the mdifference point. The posmvc contribudon of Holhng- 
worth’s work was the proof that the position of the indifference 
point IS not determined absolutely, but corresponds always to the 
centre of the range of stimuh employed. Therefore the same stimu- 
lus may cither be over- or underestimated or be at the indifference 
point, accordmg to the series of sdmuh to which it belongs. This 
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proves, of course, an influence of the trace system on each newly 
created trace, and an averaging effect within the trace system. 

Lauenstan demonstrated a similar effect in the followmg manner. 
In his second acousuc scries he used chcks of five different intcnu- 
Ucs with soft and loud ground. He calculates the rclauve prepon- 
derance of “louder” and “softer” judgments for objccuvcly equal 
stimuli and compares the value for the two lowest intensiues (I and 
II) with those for the two highest. I reproduce in the following 
tables an extract from his results. 

TABLE 20 

(from Lauenstein, p. 172, Table 7) 

Relative preponderance of “louder” and “softer” judgments for pairs 
of equal stimuli with different tune mtervals. I is the softest, V the 
loudut stimulus. Ground soft. 




Interval u 

1 Seconds 


Pairs Compared 

I 

2 

3 

5 

10 

20 

M and II-II 

+38 

+*3 

+20 

+23 

+8 

— 10 

IV-IV and V-V 


—35 

-^3 

—70 

—80 

-too 


TABLE 21 

Everything as above, only ground loud 


Interval in Seconds 


Pairs Compared 


2 

3 

5 

10 

20 

U and II-II 

+43 

+60 

+75 

+75 

-|-8o 1 

+78 

IV-IV and V-V 

—8 

+13 

—3 

0 

—8 

-fio 


In both tables, for soft and loud ground, the louder pairs are 
more negauve, or less positive, than the softer ones. Now m the 
experiments of the first table each individual trace was exposed to 
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the assimilative influence of the softer ground, as we have pre- 
viously shown, while in those of the second table they were assimi- 
lated to the louder groimd. Therefore the first table should contain 
predommandy negauve, and the second predominandy positive, 
time errors. In reahty the first conclusion is true only for ^e loud 
pairs, the second only for the soft pairs. Consequently, there must 
have been other forces at work which affect soft and loud pairs m 
opposite direcuon. These forces must have their origin in the trace 
system not of the ground but of the preceding individual cheks. 
If, as we concluded from the “central tendency” experiments of 
Hollingworth, such trace systems undergo an averaging effect, 
then the trace of the first member of a soft pair should be “raised,” 
that of the first member of a loud pair “lowered.” Therefore the 
loud pairs with soft grounds should be preponderandy )udged as 
“ascending” (negauve ume error), since the traces of the first mem- 
bers are lowered both by the ground- and the averaged chck-traces; 
similarly the soft pairs with loud grounds should be judged as de- 
scending in the vast majority of cases, since the traces of their 
first members are subjected to two forces which raise them. In the 
two other cases, the two forces arc in conflict, so that the total effect 
is less clear. 

This averaging effect within a trace system is of high significance. 
It explains the so-called “absolute” judgments, according to which a 
weight seems “heavy” or “hght” without being compared to a spe- 
cific other one, a tone loud or soft, and so on. That the “absolute 
impression” had to be explained by a reference to larger trace sys- 
tems had already been Kohler’s conclusion. The absolute impression 
has a close relation to the “class” concepts which we encountered in 
Chapter VIII (p. 349). But in saying this I do not mean to imply 
that concepts are such averages, but merely that we possess within 
our store of traces many systems which, through a process of con- 
densation and assimilauon, form the basis for “class” perceptions, for 
the “normal” and the “unusual.” To gcnerahzc from this that all 
our concepts are nothing but such averaged trace systems seems to 
me, however, erroneous. 

'The Functional Effect of the Gradient. The preceding arguments 
which proved a functional interdependence of different traces rested 
on the assumption that the comparison is based on a gradient of 
concentration (or some other property) between the two terminal 
members of the comparison. The more firmly this assumption is 
established, the greater also the conviction carried by our argu- 
ments. Therefore, before advancing new evidence for the functional 
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character of traces, we shall report such experimental results as will 
strengthen our fundamental assumpuons. The fact that we derive 
the dynamics of comparison from the gradient means, as M. H. 
Jacobs and Kohler (1933) have pointed out, more than the assump- 
tion of a mere difference of potenual at the two respective places. 
The gradient is a funcuon both of this difference and of the spaual 
distance between the two points or areas. Therefore, with a con- 
stant difference the comparison should still be a function of the dis- 
tance between the excited areas. 

More than five years ago I tried to establish such a difference 
directly. If Ai Bi and Aa Ba are two pairs of grey squares, such that 
Ai looks like Aa, and Bi like Ba, but spaually Ai is further away 
from Bi than Aa is from Ba, then Ai and Bi should appear less 
different from each other than Aa and Ba. We should find the 
paradoxical relation: Ai = Aa, Bi = Ba, but Ai — Bi < Aa — Ba. 
The experiments, which were largely carried out by Dr. A. Mintz, 
failed to verify this predicuon, because of the extremely complex re- 
lations within the field with its four figures, in which the spontane- 
ous orgamzauon was in conflict with the organizauon to be enforced 
for the purpose of the necessary comparison.* Therefore these ex- 
periments were never published. But the experunents of M. H. 
Jacobs gave an indirect proof of our general assumption: the differ- 
ence threshold, as measured by the number of uncertainty and 
equality judgments, increases directly with the spaual distance be- 
tween the two objects to be compared, and this is exactly what we 
should expect if the experience of difference depended upon a 
gradient of potential. 

The theory which we have developed demands, however, even 
more. As Lauenstein has pointed out, in successive comparison the 
difference threshold should also depend upon the time interval 
between the two sumuh, because in our theory a temporal distance 
IS transformed into a spaUal difference, since the traces form a 
“trace column” (see p. 447). Lauenstein menuons that his experi- 
ments bear out this conclusion. I have calculated from Lauenstem’s 
tables the numbers of uncertainty judgments, and reproduce a 
summary in the three following tables. (See pages 478 and 479.) 

The general tendency of the figures is w^ marked in all three 

♦Another reiult, however, wai indicated. It leemed to make a difierence for the 
apparent difiercnce between Ai and Bi whether another difference Ai Bi was in 
the field or not, an effect which did not depend upon the mutual “contrast” influ- 
ence of the individual members upon each other. One process seemed directly to 
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tables; the uncertainty judgments increase with the magnitude of 
the tune interval. Thus far these results of Lauenstcin’s are a good 
confirmation of our conclusion, according to which temporal inter- 
vals should play the same role as spatial ones because the time m- 
terval is transformed into a spatial distance m the brain. 

However, if in accordance with these results we correlate the impres- 
sion of the greater and smaller with the gradient between two places, the 
explanation of the time errors becomes more complex than it appeared 

TABLE 22 

(from Lauenstcin, p. 157, Table 2) 


Number of uncertain judgments, optical experiments. Eight subjects 



1 Interval in Seconds 

Ground 

5 

10 

20 

40 1 

Sum 

Dark 

0 

0 

I 

3 

4 

Light 

2 

0 

z 

6 

9 

Sum 

2 

0 

2 

9 

13 


TABLE 23 

(from Lauenstem, p. 160, Table 3) 

Acoustic experiments, otherwise like preceding table. Thirteen subjects 



Interval in Seconds 

Ground 

2 1 

5 

15 

45 

Sum 

Soft 

2 

I 

a 

7 

12 

Loud 

- 

6 

5 

15 

28 

Sum 

4 

7 


22 

40 



SUCCESSIVE COMPARISON 


479 


TABLE 24 

(from Lauenstcin, pp. 163-166, Tables 40, and 50, ^ combined) 
Acoustic experiments, as last table, 18 subjects 


Interval in Seconds 


Ground 

0 

.a 

•5 

1.0 

2 

3 

5 

10 

20 

Sum 

Soft 

3 


0 

3 

8 

5 

4 

9 

12 

45 

Loud 

6 

9 

11 

M 

11 

9 


41 

48 

m 

Sum 

9 

10 


17 

19 

14 

a 8 

50 

60 

ai8 


m Kohler’s and Lauenstem’s treatment, because the ume interval has 
two different effects which can be variously combined. In the one case 
the time interval arts as mere ume durmg which the process of assum- 
lation withm the trace system progresses-^is is the Kohler-Lauenstem 
explanauon — in the other case the ume mterval produces a spatial 
distance between the places of the new exciuuon and the uace of the 
precedmg one, thereby fattening the gradient. If the two stunuli are 
equal, the first factor is responsible for the time error, negative when 
the trace sinks, positive when the trace rises, and thu effect must vary di- 
rectly with the length of the mterval. On the other hand, an increase in 
the time interval ^ttens the gradient so that it takes away from the full 
effect of the difference in concentration which results from the first effect. 
To understand the co-operauon of the two factors m the case where the 
two stimuli are unequal, we have to distmguish the four possible cases: 
I, ground lower than the stimuli, stimuli descending (Ld); II, ground 
dino, stimuli ascendmg (La); III, ground high, stimuli descendmg 
(Hd), and IV, ground ditto, stimuli ascending (Ha). In I, Ld, the trace 
of the first excitation sinks during the interval in the direction of the 
new exciution, so that the longer the interval, the smaller the difference 
between the two potentials, therefore the judgment “second smaller” has 
less and less chance. At the same time, quite independently of this effect, 
the gradient flattens out with an increasing interval by an increase of the 
spat^ distance between the trace and the new excitation. Both Actors 
work in the same direction to produce a negative ume error. In II, La, 
the trace of the first excitation smks away from the second, so that with 
increasing intervals the chances for the judgment “second greater” be- 
come increasingly favourable. At the same time, the flattening of the 
gradient must tend to reduce the effect of the increased difference in po> 
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tcntial, the two factors work in opposite directions as regards the end 
cSecL Similarly III, Hd, shows con&ct, and IV, Ha, coKiperation of the 
two effects in the resulting positive Ume errors; the general rule being 
that whenever through the effective forces the trace of the first becomes, 
m the lapse of time, increasingly sinular to the second, the two effects 
reinforce each other — ^where the first trace changes dunng the interval 
so as to become more and more different from the second, the two factors 
are m conflict. 

It may be possible to verify these conclusions from the raw data of 
Kohler’s and Lauenstem’s results, but the published figures allow no such 
verification. 

Our last three tables contam, however, another significant result which 
has some bearing on the general assumption of our last deductions. Since 
the two stimuli were, as a rule, not applied in immediate succession, the 
gradient was mediated by a field with properties of its own (see pp. 
441 f.). It IS at the outset very unlikely that the properties of this inter- 
vening field should have no influence upon the gradient As a matter of 
fact m all our tables the number of uncertainty judgments is consider- 
ably greater when the ground is “high” than when it is “low.” (Sec, 
for msunce, the last columns in our tables.) This opens up a new and 
interestmg Ime of research. 

A last point, however, must be menUoned. Wc used the experimental 
results of Jacobs and Lauenstem to prove our contention that spatial 
and temporal (spatialized) mdients were essentially similar. In domg 
so we have, so far, neglected one difference between the results of these 
two authors. Jacob found that the sum of uncertainty judgments and 
equal judgments increases with spatial distance; Lauenstem, that the 
sum of uncertainty judgments alone increases with temporal distance. 
TTie circumstance, which Lauenstem emphasizes, that the majority of 
Jacobs’ judgments were “uncertain” and not “equal” does not entirely 
remove the difference between their results, for m Lauenstein’s the 
equal judgments decreased so much with increasing time interval that 
the sum of equal and uncertain judgments also shows a marked decrease 
with the length of the interval. Therefore, if we take this sum instead of 
the number of our equality judgments, Jacobs’s and Lauenstein’s results 
would contradict each other and thereby our theory. I should not have 
presented Lauenstein’s results in the manner in which I did — ^which 
agrees with his own interpretation as far as it goes — did I not be- 
lieve that this contradiction is merely an apparent one. For there is 
an explanation that accounts for the decrease of Lauenstein’s equality 
judgments with increased interval. The unpublished work of Mmtz, to 
which I referred previously with regard to my theory of comparison, 
had one positive result which supplements Jacobs’s results for very small 
spiatial distances which she did not investigate. The minimum of the 
difference threshold does not lie at the smallest spiatial distance; instead, 
when one decreases the spatial distance continually, a minimum of the 
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difference threshold is reached, such that with a further decrease of this 
distance the threshold begins again to rise. If the two objects to be 
compared are too near each other and sufficiendy similar, then they will 
become assimilated to each other, proximity appearing again in its role 
as a unifymg factor. Now the traces of events foUowmg upon each 
other with a short interval must he very dose to each other mdeed, so 
that a new factor must become operative under these conditions which 
will favour equality judgments. If this dcducUon is true, then the be' 
haviour of the eqi^ity judgments in Lauenstein’s results does not m- 
validate our conclusions, but it introduces a new complexity into the 
process of successive comparison. 

Von Restores Experiments: The Effect of Trace-Aggregation on 
Recall and Recognition. We return to the study of the dynamic con- 
neaedness in trace systems. The experimental proofs so far ad- 
vanced rested on results of successive comparison. But if traces form 
real systems, dynamically interconnected, then this characterisuc of 
theirs should also become mamfest in other memory effects like 
recall and recogmtion. In an mvestigation by Kohler and von 
Restorff, disunguished by a rare combination of ingenuity and ut- 
most simphaty, such effects have become demonstrated as the causes 
of three well-known effects: (i) the great difficulty of learning series 
of nonsense syllables, (2) rctroacuvc inhibition, (3) forward-acting 
inhibition. 

In discussing the Kohler-Lauenstein experimenu which used the 
results of successive comparison as their cnterion for the fate of the 
traces, we discussed the theory of comparison on which the deduc- 
tions were based. Similarly it might seem appropriate to discuss 
the theory of recogmtion and recall before we present these new 
experiments. This, however, we shall not do. We shall not break up 
our discussion of the trace systems by considering the processes 
which they make possible, but shall defer such discussion to the 
next chapter. Such a procedure is possible because the conclusions 
which we shall draw arc independent of such a theory and pre- 
suppose merely that these funcuons depend in some way upon the 
traces, an assumpuon which we have defended before. It may ap- 
pear as a drawback of our procedure that we shall have to intro- 
duce several facts about the processes of recognition and recall into 
our discussion of traces, but this drawback of mixing the treatment 
of one subject with that of another is unavoidable whatever pro- 
cedure we follow. The traces can be studied only through the proc- 
esses; the latter can be understood only through the former. 
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The DiFFicuLTy of Learning “Monotonous” Series. Therefore 
we turn to the question why it is so difficult and highly unpleasant 
to learn series of nonsense syllables. All previous attempts to answer 
this quesuon have centred around the fact that the syllables are 
nonsense, i.e., that no natural bridge leads from one of ^em to an- 
other, whereas meamngful material is distinguished by these very 
bridges. No doubt, this factor plays a part. And yet, as RestorfE 
has shown, it is not the only, and in the classical memory experi- 
ments not even the decisive, factor. In Chapter IV (p. 167) we have 
encountered a fact which m a way antiapates this conclusion: in 
discussing spaual organization we found the extraordinarily strong 
influence of mere spatial proximity upon organization (cf., for in- 
stance, Fig. 44). If, then, the same laws of orgamzation hold for 
memory that govern percepuon, then mere conugmty should be 
a strong orgamzmg factor even when natural bridges between the 
different terms m contiguity are missing. Therefore the extreme 
difficulty and unpleasantness of learmng the standard nonsense series 
of experimental psychology cannot be regarded as sausfactorily 
explained. These standard series are not only nonsensical but also 
homogeneous, i.e., they consist of elements which are all of the 
same ^tnd. Restorff has proved that this second aspect of theirs, 
their homogeneity, and not, as previously thought, their nonsense 
character, is chiefly responsible for their refractoriness, and that the 
effect of the homogeneity results from processes in the traces, the 
formation of larger trace systems in which the individual traces be- 
come absorbed and lose their independence and individuahty." Thus 
a problem of process or accomplishment has been transformed into 
a problem of trace action; the formation of trace systems has been 
proved by the experimental analysis of an old-estabhshed fact. 

Nothing could be more complete than RestorfTs proof that homo- 
geneity of material is of itself a factor that interferes with memory 
functions. In a first set of experiments the subject had to learn, by 
reading them two or three umes, series of the foDowing type: There 
were eight pairs of terms in each series, four of which consisted of 
the same material, while the four others were of different material. 
The terms so associated were: nonsense syllables, gecxnetrical fig- 
ures, two-digit numbers, letters, and small oblongs of different 
colours. Thus in one series four pairs of nonsense syllables were 

* It Kcmt ai though Woodworth had a nmilar, though much les* concrete, theory, 
when he explains by “inhibition” the fact that we can retain eight digits »Sxti one 
reading, but need considerably more than one to rctam twelve or sixteen digits 
(1929, P. 76). 
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combined with one pair of each of the other materials; in another 
series the figures occurred in four pairs, the rest in one, and so forth. 
Five different sets, each contaimng five series, corresponding to the 
five different kinds of material, were presented, each to four or five 
subjects, so that at the end twenty-two subjects had been tested. 
The result was the same for all five sets, which differed from each 
other m certain technical aspects. Therefore it will be sufficient to 
reproduce here a brief summary of all the results that were ob- 
tained by testmg the subjects after various intervals by the method 
of paired assoaates. 

The following table contains the number of “hits” for all subjects 
in all sets for each material according to whether this material was 
“isolated” (I) or “repeated” (R). Both absolute and rclauve figures 
are given, the latter being the percentage of the actual hits among 
all the hits possible. 

TABLE 25 
(from Restorff, p. 202) 

The figures indicate absolute and relative numbers of hits. 22 subjects 
m all 



Syllables 

Figures 

Numbers 

Letters 

Colours 

Total 

Matenal 

R I 

R I 

R I 

R I 

R I 

R I 

Absolute 

36 61 

29 65 

23 55 

52 65 

49 82 

189 328 

Per cent 

41 69 

33 74 

26 63 

59 74 

56 93 

43 75 


Thus 41% correct answers were obtamed from those syllables 
which occurred in the series in which the syllables were repre- 
sented by four pairs, but 69% from those syllables which occurred 
in the series wffich contained only one such pair, etc. The results 
are absolutely consistent: whenever a material occurs in isolation 
It is recalled better as a paired assoaate than when it occurs in 
repetition. As a matter of fact these experiments proved an even 
greater superiority of the I over the R material. The I material was 
dso better remembered than the R material of the same series; 
i.e., if the syllables were the R material, then the four test syllables 
gave fewer hits than the test figure, number, letter, and colour added 
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together. This is particularly significant since it shows that the factor 
of repetition or isolation is stronger than any difference in the 
material which might make one kind be learned more easily than 
another. 

If the difference between isolation and repetition is increased, 
the effect also mcreases. In a new set, with only three kinds of 
material, syllables, figures, and numbers, one kind always occurred 
in SIX pairs, each of the others in one pair. I reproduce in the next 
table the percentage of hits in this set, which was carried out with 
twelve subjects. 

TABLE 26 
(from RcstorB, p. 305) 

Relative number of hiu 



Syllables 

Figures 

Numbers 

Total 

Material 

R I 

R I 

R I 

R I 

Per cent hits 

27 85 

18 90 

31 85 

25 87 


Again the same superiority appears if we compare the R of one 
series with the I terms of the same scries but of different material. 
The same result was confirmed in other experiments in which the 
testing was not carried out by the method of paired associates or 
hits but by the method of “retained members”; with this method 
the subject learns one or more scries of unpaired terms and has, at 
a later time, to recall as many of the terms as he can without any 
prompung and without sucking to the original sequence. 

The result of all these experiments is this: the difGculty of learn- 
ing senes of nonsense syllables arises largely from the fact that the 
sequence erf homogeneous terms interferes with the learning effect 
by robbing the m^vidual traces of their individuahty. But this is 
only possible if the traces of the terms are not independent of each 
other but form interconnected systems in which each part is m- 
fluenced by every other part. Learning of nonsense syllables is 
therefore anything but the normal case of learmng: not only is this 
nonsense material devoid of “bridges” which faediute the passage 
from one term to the next, but alw by its homogeneity it scu up 
strong counter forces which affect its retention. 
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The interpretation of RestorfTs results as due to the properties 
of the traces is corroborated by experiments in which retention 
was tested not by recall, but by recogmtion. In recogniuon experi- 
ments, the details of which I omit, the I matenal proved superior 
to the R material, although the differences were here considerably 
smaller than for recall. 

The fact, however, that the I-R difference manifests itself also 
in recogmuon is of great theoretical sigmHcance. Had it been proved 
only for recall it might have been explained by the factors which 
are responsible for this funcuon apart from the traces. But recogni- 
tion is a different function, and yet the same effect, though in 
smaller degree, appears there also. Consequently such factors must 
be involved as play a part m both functions, and thus we arc com- 
pelled to seek the explanation in the traces. 

The Aggregation of Traces. What kind of events in the traces 
we must assume and what forces responsible for these events, ap- 
pears from considerations and experiments based upon the first re- 
sults. The criucal point lies in the defimtion of “isolation.” When 
is an element isolated^ Two answers seem possible: (i) When it is 
equally different from all other elements, no matter how different 
the other elements arc from each other, or (2) when it is more 
different from each of the other elements than they are from each 
other. If A B C D . . . represent different materials, Ai Aa . . . 
Bi 62 . . . different specimens withm each material, e.g, different 
syllables or figures, then the two kinds of isolauon could be repre- 
sented in the following way: 

(1) ABCDEFGH 

(2) Ai A2 C A3 A4 A5 A6 Ay 

What this difference means is obvious if we translate it into per- 
ceptual terms. Fig. 100 A and B, taken from von RestorfTs paper, 
illustrate two perceptual arrangements analogous to our arrange- 
ments of learmng material. In the first no term obtrudes itself more 
than any other, whereas in the second, the third figure emerges 
at the first glance, while the others form a fairly uniform aggre- 
gate in which no special member stands out by itscll The different 
degree of prominence of the third member in the two patterns is, 
therefore, evidently not due to its relations of sirmlarity or dissimi- 
larity to the other members, smcc the difference between the 
criucal members and each of the others is not smaller in the first 
than in the second pattern, but to the fact that in the second the 
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Other figures form an aggregate, which they do not do in the Hrst. 
Why they form such an aggregate in the one case and not in the 
other is clear from our law of similarity in spaual orgamzation. 

Whether this analogy from pcrcepuon holds for memory must be 
tested in special experiments, in which series of the type (i) must 
be compared with senes of the type (2). If in these experiments 
type (2) proves to be superior to type (i), as it is in the field of 
perception, then we have good reason to ascnbc the superiority of 
the criucal element over ^e other elcmcnte to the fact that these 
others have formed an aggregate in which they have lost some of 

A 

AcP^AA t^A AZi 

B 

Fig. 100 

their individuality, and against which the critical member stands 
out, whereas in type (i) no such aggregauon could occur, and 
therefore no difiEerence between the critical members and any of 
the others. 

Several such experiments were carried out by von Restorfi with 
posiuve results. Only one will be reported here: 

On three different days, the fifteen sub)ecU were shown once one 
of three senes of ten elements. After the presentation of the series 
the subjects had to learn a meaningful text for ten minutes, where- 
upon they were asked to write down as many items of the series 
as they could remember (method of retained members), a ume of 
thirty seconds being allowed for this performance.* On the first 
day they learned series (i), consisung of ten different elements, viz., 
a number, a syllable, a colour, a letter, a word, a small photograph, 
a symbol, a button, a punctuation mark, and a name of a chemical 
compound. On the two other days either of the two series (2) and 
(3) were presented, (2) consisting of one number and nine syllables, 
(3) of one syllable and nine numbers. Fifteen subjects took part 

"Afctfwardi they were terted with r^ard to the text memorized, so that they 
could not suspect that this activity was not important for the experiment as such, 
but used only as a standardized filling of the interval between presenution and 
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in this experiment. I reproduce von Restorfi's table as a summary 
of the results. The figures represent the number of elements re- 
membered. Since in series (2) and (3) the repeated elment occurred 
nine times as often as the isolated one, one must divide the number 
of R elements by nine to make it comparable to the number of I 
elements. 

TABLE 27 
(from Restorff, p. 320) 

Figures indicate numbers of dements remembered 



(0 

(2) and (3) 


R 

I 

Syllable 

6 

34-^-9 = 38 
(senes (2) ) 

(series (3) ) 

Numbers 

6 

24-4-9 = 2.7 
(senes (3)) 

9 

(series (2) ) 

Sum 

12 

58-4-9 = 65 

21 

In% 

40 

22 

70 


This table contains a number of results to be read oS by compar- 
ing the figures in the different columns with each other. The com- 
parison of the second and third columns gives confirmation of 
the first result by the new method which we mentioned above: the 
superiority of the isolated members compared with the repeated 
ones. Comparing the first column with the third, we find that isola- 
tion of a single element in a group of similar elements is almost 
twice as effecuve as “isolauon” of one clement in a group with 
others which arc as different from each other as they are from the 
critical one. It is, as a matter of fact, not adequate to speak of an 
isolated element at all in this constellation- Since each element is as 
difierent from the others as every other one, they ought all to be 
equal with regard to their recall value; this is borne out by these 
experiments: 40% of the “criucal” elements of scries (i) (i.e., syl- 
lables and num^rs) were recalled, while the average of recall for 
all the other elements in the same series was 43%, an insignificant 
difference. 



Finally, comparing columns one and two, wc find that the ele- 
ments of senes (i) were better remembered than the repeated ele- 
ments of series (2) and (3). The explanauon of this difference is 
obvious: we have explained the inferiority of the R elements com- 
pared to the I ones by the assumption that the former became 
aggregated. The inferiority of all the elements of senes (1) suggests 
the same interpretauon: all the different members of this series 
form an aggregate without any outstanding members. That the terms 
of this series are superior to the R elements of series (2) and (3) 
must then be explained by the further assumpuon that the aggregate 
of the different members of series (i) possessed a lower degree of 
cohesion than that of the similar members in series (2) and (3). 
This assumpuon is not introduced as a sort of ad hoc hypothesis to 
explain this particular effect, but follows direcdy from the law of 
similarity: if aggregation is caused by similanty, then the degree of 
cohesion must be a direct function of the similarity. 

This relauon between memory effects and processes in fiercepuon 
raises the very important issue as to its nature. Is the memory effect 
due to a perceptual orgamzauon, the trace merely retaining a struc- 
ture which characterized the exciution which produced it, or are 
the same factors that determine distnbuuon of process in percep- 
uon operauve also in the formation of trace aggregates? The latter 
interpretation implies a more dynamic nature of the traces than the 
first, since according to it there will occur in trace systems events 
which give them an organization that the original excitauons did 
not possess. 

The procedure in von RestorfFs experiments practically excluded 
the first interpretations and thereby compels us to accept the sec- 
ond. The different elements were shown successively, the series in 
which all elements were different from each other preceded those in 
which one element (or in another series two different ones) stood 
out from the remaining similar ones, and this outstanding element 
appeared m the second or third place of the series. Therefore the 
subject could not possibly know that it would be the isolated ele- 
ment, he could not even know that the scries would contain such an 
element. There is therefore absolutely no reason why perceptually 
the critical element should be isolated. The fact, then, that its isola- 
tion proves to be an effective factor in recall seems to demand the 
interpretation that it became isolated in the trace system; and that 
in its turn means that processes of orgamzation occur within trace 
systems following the same laws as the organization of perceptual 
excitations. This is the proof of the applicabihty of our laws of or- 
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ganization to traces which we promised some time ago (p. 464). 
True enough, our proof pertains only to the law of similarity; that 
proximity has an efiect in memory as in perception follows from the 
close relation of these two factors which appeared in our first 
discussion (Chapter IV, pp. 165 f.) ; the discussion which is to follow 
will add experimental proof. The efficacy of the other laws in the 
transformation of traces will hkewise be demonstrated in the pres- 
entation of new experimental material. 

Two more aspects of the changes which occur in trace systems 
are emphasized hy von Restorff. (i) It seems an inevitable assump- 
uon that the transformauon which single traces undergo by being 
incorporated in a larger trace system may go much farther than 
perceptual transformations of rdauvely mdependent parts. (2) The 
nature of these transformations is a problem by itself. In Restorffs 
experiments the formation of aggregates had a nocuous influence 
on recall, but she points out that this case, occurring under very 
special conditions, must not be regarded as typical of all cases; for- 
mations of aggregates are possible which increase the recall value 
of the aggregated members, a pomt which we shall take up later. 

The Effect of Trace Systems after Longer Time Intervals. 
Let us return to von RestorfFs experiments. We have so far con- 
sidered traces which belong to one and the same series. We found 
that in such a series simdar traces form aggregates even when they 
are not next to each other, i.e., when the exatations which produced 
them were separated by intervals filled with other excitations. Thus 
in the first five sets of experiments which we reported, the four re- 
peated pairs of each senes did not follow one upon the other but 
were separated from each other by one or two other pairs. The 
quesuon then arises: is the effea of aggregation hmited to such 
relauvely short intervals, or docs it occur also after longer penods of 
time? TTic answer to this question can be attempted in two ways. 
In the first an I R senes is learned, and soon afterwards a senes 
in which the I elements of the first scries arc R elements. If aggre- 
gation between corresponding traces of the first and second scries 
occurs, the I elements of the first should lose some of their su- 
periority. The second way uses the converse method of presentation. 
The R elements of a first senes appear as I elements in a second. 
Aggregation between the corresponding traces of the two scries 
must have taken place, if the I clement of the second series is inferior 
to I elements in series which have not been preceded by another 
in which these elements were the repeated ones. Actually both these 
effects occurred. 
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RETROACTIVE INHIBITION. I shall dcscTibc briefly one of the first 
kind: 28 subjects had to memorize a series, presented four umes, 
which consisted of two pairs of syllables, two pairs of figures, and 
five pairs of numbers. Afterwards they were presented once with 
four other senes, which were different for the two groups mto 
which the subjects were divided: for 13 of them the series consisted 
of 6 syllables and 3 numbers, not arranged m pairs, for the remain- 
ing 15, of 6 figures and 3 numbers. Then, 8 imnutes after the last 
presentation of the first senes, the subjects were tested by the 
method of paired associates. If aggregauon had taken place, then the 
first group of subjects should show a better recall for figures than 
for syllables, because the 4 following series had contained the latter, 
but not the former, and correspondingly the second group of sub- 
jects should show a superiority of syllables. The following table 
summanzes the results, the figures indicating percentage of hits. 


TABLE 28 
(from Restoiil, p. 331) 
Percentage of Hits 


Group 

I 

(Syllables in post-series) 

II 

(Figures in post-series) 

Syllables 

54 

90 

Figures 

69 

43 


Whether one reads the table horizontally (same material, different 
subjects and post-series) or vcrucally (same subjects but different 
materials), one finds the same result: elements which have been 
succeeded by series containing similar elements in repetition are at a 
disadvantage compared with elements succeeded by scries with 
different kinds of elements. Thus these experiments indicate 
that aggregation occurs over greater time intervals than those pre- 
viously employed. On the other hand the effect proved in these ex- 
periments is by no means new, but perfectly familiar as retroactive 
inhibition. But whereas the traditional method of testmg this effect 
used the standard series of nonsense syllables, or similar material, 
which in itself creates unfavourable conditions for recall by pri- 
mary aggregation within the original series, RestorfFs method sub- 
jects material of a high recall value to this effect. At the same time 
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it proves that retroactive inhibition is a function of the similarity 
between the materials learned, i.e., the nature of the interactmg 
traces. That figures influence syllables and vice versa, to some extent, 
was shown by another set of experiments in which a third way of 
filhng the time between the learmng and the tesung of the main 
senes was added, namely, occupation with difficult thought pro- 
blems. This activity had a much smaller effect on the recall of syl- 
lables or figures than the syllables had on the figures, the figures on 
the syllables.^ 

Thus the nature of retroactive inhibition has been clarified. It 
arises from the aggregation of similar traces, ]ust hke the difficulty 
of learmng monotonous senes. If, as Muller and Pilzecker ongi- 
nally believed, retroactive inhibition were enurely independent of 
the kind of processes occurring after the learmng and depended 
only on their intensity, then the theory would be wrong. Conversely, 
the proof that the l{tnd of material accumulated after the learmng 
is of decisive importance makes it necessary to explain retroactive 
inhibition as an cfiect due to speafic orgamzation of traces. The 
further result that there are different degrees of similarity, and that, 
as far as this effect goes, relatively different material— figures and 
syllables, for example — must still be regarded as similar is impor- 
tant for a future study of the difference in processes. 

According to von RestorfTs theory an element should succumb 
the more to retroactive inhibition, the more isolated it had been 
originally; for if it already formed a part of a large aggregate the 
fact that this aggregate was increased should have less nouceable 
consequences than the fact that an clement which was isolated be- 
comes aggregated or that a member of a small aggregate becomes 
part of a much larger one. RestorfTs own experiments were based 
on this conclusion. But the fact itself had been discovered before by 
Robinson and Darrow, who found that the longer a learned monoto- 
nous series was, the less its recall was affiected by retroactive in- 
hibition. 

Another conclusion from the theory finds support in an experi- 
ment by Jenkins and Dallenbach. According to that theory retro- 
active inhibition should fail to appear if, under conditions otherwise 
idenucal with those that produce it, the old trace system could be 
prevented from aggregating with the new one. The two authors 

^For the history of the problem of retroactive inhibition, cf. Hunter, 1929, pp. 
599 6 With regaid to the factor of similarity, Hunter summanzes, “At present, 
experiments clearly indicate that one interpolate activity may differ markedly from 
another activity in its effect upon retention, but the reasons for the difference are 
as yet undeternuned” (p. 603). 
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just mentioned conducted an experiment in which a subject was 
hypnotized during the learning and recall of a senes of ten sylla- 
bles, while durmg the intervening time he was in his normal state. 
After two, four, and eight hours he reproduced the series com- 
pletely, while two other subjects of the same authors had repro- 
duced, on an average, after the three intervals, 3.1, 2.3 and .9 syllables, 
under conditions identical except for hypnosis. Since events in the 
hypnotic state seem to be but litde connected with those of normal 
life, the failure of retroactive inhibmon to appear in these experi- 
ments confirms, as far as it goes, our conclusion. 

There remains, however, one fact about retroactive inhibition 
which has puzzled psychologists for a long time. In 1914 Rose Heine 
discovered that if the Icarmng were tested by rccognmon instead of 
by recall, no retroactive inhibmon could be found. Restorff re- 
peated such experiments under her conditions in which, owing to 
the absence of those factors which by themselves interfere with 
memory, a clearer retroactive effect should have appeared, and also 
failed to esublish clearly the existence of this inhibition. 

However, even this result is no longer as paradoxical as it ap- 
peared, for the effect of repeuuon itself proved in her experiments 
less detrimental for recogmuon than for recall. Therefore it seems 
plausible to assume that repetition after an interval (the condition 
for retroactive inhibition) will produce an effect on rccogmtion too 
small to be discovered by our present methods. 

This interpretation gains some support from the experiments of Jenkins 
and Dallenbach and of Dahl. The former authors tested the recall of 
learned series after varymg intervals which were filled cither with the 
normal occupations of waking life or by sleep. In the latter case recall 
was superior. These experiments were repeated by Dahl with the differ- 
ence that he tested not recall but recognition. He also found a slight but 
consistent superiority of the sleep constellation, particularly for the longer 
intervals of four and eight hours. After RestorS's experiments it seems 
plausible to interpret Dahl’s results as effects of retroactive inhibition, 
while the author himself, rdying on the previous failure to find such 
inhibition for recognition, is inclined to doubt that the effect discovered 
by Jenkins and Dallenbach is due to that cause. 

FORWARivACTiNG INHIBITION. Thc second timc-cffect of trace sys- 
tems derived on page 489 was equally conBrmed in von Restorff s ex- 
periments. An evduation of the scries of the first set of experi- 
ments showed unmistakably that I members were better recalled 
if they had not occurred as R members in previous series than if this 
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had been the ease. A new excitation, even if it is preceded and 
followed by different excitations, will leave a trace which is drawn 
into an aggregaUon of traces left by similar excitations which oc- 
curred at a considerably earher period. This effect seems to decrease 
when the time between the new exatations and the older ones in- 
creases. That a positive effect of “forward-acting inhibition” occurs 
proves anew the existence of processes withm trace systems, their 
"'"'’•’•tation according to similarity, while the influence of ume 
on the effect demonstrates the factor of proximity. 

The Experiments by Wulf and His Successors: Changes 
Within Individual Traces. True enough, we cannot observe the 
traces themselves; the evidence as to their nature which we have 
derived from the preceding discussion of various experiments is in- 
direct. But indirect evidence gams m weight by accumulauon. And 
It IS the accumulation of indirect testimony that seems to me to 
lift the hypothesis that we developed out of the realm of pure 
guesses or vague surmises. This accumulation of evidence goes even 
further than we have so far reported. An entirely different line of 
experiments, originaung in 1919, fits in with the results and theories 
of the recent ones. In that year F. Wulf started an investigauon of 
the changes that traces undergo in time, and his paper, published 
in 1922 from the University of Giessen, gave rise to three similar 
studies, made in diflerent places by J. J. Gibson, Gordon Allport, 
and F. T. Perkins. Wulfs problem was originally not what would 
happen to a trace by its connection with other traces, but what 
would happen to it quite apart from such influences, although his 
work and that of his followers, notably Gibson’s, sheds hght on this 
problem also. The connection with our present context appears from 
Wulfs conclusions: “Gestalt-laws govern memory also. Just as not 
any gestalt can be perceived, so not all those perceived can be pre- 
served in memory. Therefore, what remains m memory, the physio- 
logical ‘engram,’ cannot be regarded as an immutable impression 
which can only become blurred with ume, similar to a drawing 
carved on a brick. Rather this engram undergoes changes by virtue 
of gestalt laws. The originally perceived gestalten are transformed, 
and these transformations concern the gestalten as wholes” (p. 370). 

METHODOLOGICAL ASSUMPTIONS; RELATION OF REPRODUCTION AND 

TRACE. Wulfs test of the state of the traces at consecutive periods of 
time was actual reproduction of designs which the subjects had been 
shown once. The deviations of these reproductions from the original 
were considered as indicative of the changes which the respecuve 
traces had undergone. The value of the results depends therefore 
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upon the validity of the criterion. We have deferred the discussion 
of the actual process of reproduction to a later chapter, but we have 
already emphasized the point that each new reproduction is a new 
excitation occurring in a new place, different from the place of the 
traces, an exatauon, however, which depends upon certain traces. 
From this formulation it follows that the reprc^uctions obtained 
from Wulf’s subjects were not necessarily influenced exclusively or 
even preponderantly by the trace of the one excitation corresponding 
to the exposure of the original. In his results, and even more so in 
Gibson’s, we shall find other and older trace systems partially, or 
even preponderantly, mfluential. One fact, however, which appeared 
in Wulf’s, Allport’s, and Perkins’ experiments, and in Gibson’s 
wherever the condiuons were favourable for it, makes it necessary 
to attribute to the original trace a very definite influence on the 
reproducuons, and to ascribe changes m the latter to changes in the 
former — the fact, namely, of the consistent direction which the 
change takes, a later reproduction deviating from an earlier in the 
same direction as this deviated from its predecessor or the original. 

In one respect, however, all four investigations are incomplete: 
They examine only one function of the trace, reproducuon. We have 
previously pointed out how our conclusions from experimental re- 
sults as to the nature of traces are strengthened when we find the 
same laws operative for different memory functions, c.g., recall and 
recognition. It will therefore be necessary to supplement the results 
obtained by the method of reproduction by the method of recogni- 
uon. This necessity is the greater since long ago Claparcde found a 
marked difference between recall, i.e., description of previously 
shown objects, and their recognition. In his experiments objects 
which were very badly described, i.e., recalled with many errors, 
were correctly recognized when shown again together with other 
similar objects. It is to be regretted that these pioneer experiments 
have been overlooked by Wulf and his successors, for they illus- 
trate again how different processes of recognition and reproduction 
must be — a point which ClaparMe set out to prove. In themselves 
Clapar^e’s results go no further, but they raise the serious problem 
as to the role of traces in reproduction and recognition. Indeed, if 
recognition were always right and specific where reproduction is 
faulty, we could not draw inferences from the errors of reproduction 
to conges in the traces. Fortunately, however, we know from 
Wulfs experiments that this is not true. For Wulf, although he con- 
centrated on reproductions, introduced one modification which 
brought in recognition. A week after the first exposure of all but 
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the first four figures the subjects were shown parts of these figures 
and asked to draw the full figures, using the shown parts if they 
thought them to be correct, but changing them if they considered 
that necessary. In fourteen cases the part patterns were changed by 
the subjects, in more cases they were not recognized at all. Figs, 
loi and 102 give examples of the alterations, the original and the 
newly exposed part being drawn in full Unes, the changes and com- 
pleuons in broken ones. 

Since only parts of the original figures were re-exposed, these 
results are not entirely conclusive, but they indicate that recogni- 



Fig. loi Fig. 102 


tion is not so entirely different from reproducuon as one might 
have concluded from Claparede’s experiments. I hope to produce 
new evidence in the near future to settle this point. 

PKOCEDURE OF WULF, ALLFOKT, AND PEKKINS. Lct US noW tUTO tO thc 
experiments themselves and first describe in more detad thc method em- 
ployed. Since Wulfs method was more or less closely adhered to by All- 
port and Perkins — with the exception that neither of these investigators 
used representations of partial figures — vic will describe it first, pomting 
out later thc differences of thc methods employed by Gibson.® 

Twenty-six simple patterns, composed of straight and curved hues or 
of points (4 patterns), were drawn on white cards 8 X to cm. sq. The 
greatest extent of these patterns was 6-7 cm. They were shown to the 
subjects for a period of time varymg between five and ten seconds, the 
first and simidest drawings rcccivmg thc shortest exposures. Hie six 
subjects * were told to look at these carefully, since they would be re- 
quired to reproduce them later. Ourmg thc first six mectmgs only two 
different draivings were shown; later four patterns were always presented 
at each sitting, but even this was done without stnedy "serial” presenta- 
tion, in whici one pattern follows immediately upon thc other. Repro- 

® Allport, who published before Perkins, gives a very good comparative survey of 
his and his two predecessors' mediods. 

®The author of this book, four students without any psychological training who 
had never taken part m a psychological expenment, and the wife of the author of 
the paper. 
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ductions were asked for thirty seconds after the presentations, 24 hours 
later, again after a week— at that time for all but the first four figures 
parts were re-exposed as explamed above — and agam after a longer m> 
terval, ranging fiom two weeks to two months. 

Allport used two patterns only (truncated pyramid and Greek Key), 
drawn on the same card side by side, with a total size of X and 
exposed for ten seconds. His subjects, 350 children of an average age of 
II yr. and 4 mo., reproduced those ^igns immediately after exposure, 
after two weeks, and after four months. 

Perkms used two sets of five drawmgs, one for each group of adult 
naive subjects (98 in one group, 52 m tl^ other). The figures, whose 
size is not reported, were drawn on large cards, 14 m. X n m-, shown 
one directly after the other to groups of 20 subjects simultaneously. 
Reproduction was demanded 20 seconds after the exposure, and at i, 
6, 7, and 14-19 day mtcrvals. 

It may be added that both Wulf and Allport tried to induce their 
subjects to use as much visual imagery as possible for this reproduction, 
while Perkins mstructed his only to reproduce as accurately as possible. 

THE CHOICE OF THE PATTERNS AS A DETERMINING FACTOR. Thc gen- 
eral plan of experimentation, then, was thc same for these three 
experimenters, dthough each of them used different patterns. The 
choice of patterns, however, is of thc utmost significance if we 
remember the summary of Wulf’s results as quoted (p. 493). 
If traces change accordmg to gestalt laws, then it will be impossible 
to find a law according to which every pattern will change m 
exactly, i.c., absolutely, thc same manner. If Wulf’s conclusion is 
right the change which any pattern undergoes must be detcrimned 
by the pattern itselfi the pattern, i.e., in thc behavioural, not of course 
in the geographical, environment. Thus accordmg to the nature 
of thc pattern hnes may gradually become straighter or more curved, 
longer or shorter, etc. If any perceived form is a product of or- 
ganizauon, ensuing upon a certain kmd of stimulauon, such a form 
is, as we know, sustained by real forces. According to thc kind of 
stimulus distribution these forms of organization will be balanced 
in different degree; in cases of very irregular patterns the internal 
forces of organization will, as previously discussed (Chapter IV, 
p. 139), be in confiict with thc external ones; the perceived forms 
will be under stress. Therefore, if the uacc retains the dynamic 
pattern of the original exatauon, it will be imdcr stress too, and 
the changes which occur within it will be such as to reduce those 
internal stresses. Hence these changes depend upon thc distribu- 
tion of stresses vnthin the trace, and eventually on the nature of the 
originally perceived forms. If, then, this whde theory is right. 
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changes which appear in reproduction can be used as indications of 
the stresses in the traces and therefore in the perceived forms. And 
conversely, phenomenal characteristics of the latter which ought to 
be correlative to such stresses, hke asymmetries, irregularities, patent 
gaps, etc., should determine the gradual transformation which occurs 
in reproducuon. 

Thus Wulf and Perkins both selected figures with definite asym- 
metries, Wulfs figures often being more asymmetrical than Perkms’, 
and Gibson used several figures with gaps. Such a procedure is per- 
fectly justified. True induction is not a collection of any random 
cases, but search for facts guided by explanatory pnnciples. Many 
more different figure-characteristics should of course be investigated; 
for, as we shall see. Allport’s results brought out a new factor. 

REPRODUCTION AND RECOGNITION METHODS COMPARED TO THE METHOD 
OF SUCCESSIVE COMPARISON. From the point of view of method this 
procedure is in a way a continuation of the successive comparison 
method which also tested the changes in the trace system. So far 
the two procedures have been different in two respects: on the one 
hand the periods of time during which the change could occur were 
very considerably shorter in the comparison than in the reproduc- 
tion method, on the other the former has so far been restricted to 
very few aspects of the compound items, heaviness of weights, in- 
tensities of tones and noises, whiteness of neutral colours, whereas 
the latter has been concerned with figural charactensucs exclusively. 
As regards the first point, a method of recogmtion could be de- 
veloped which would be similar to the reproduction method by 
being able to employ long time intervals, and similar to the succes- 
sive comparison method by presentmg to the observer a number 
of more or less different patterns, includmg the original, for selec- 
tion. As regards the second point, the comparison method might 
easily be apphed to figural propemes. A first such step was taken 
in 1929 in my research laboratory for size of simple lines, but the 
results were entirely inconclusive, size of such Uncs as we used 
bemg, apparently, a very ambiguous determinant. Conversely the 
reproduction method or a modification of it could be used for the 
intensity and quahty aspect so as to verify the result obtained about 
these c^actcrisucs by the companson method. For such problems 
the recognition method would often be more adequate than the 
reproducuon method. Actually Wulf carried out some experiments 
with colours of different saturauon, but although his first results 
were sigmficant enough, he did not have the time to develop them 
systematically so that they were never pubhshed. Katz, however 
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(1930, p. 255 £.)» points out that if a subject is to select from a series 
of tints and colours the one that is equal to the blue of a friend’s 
eyes, the black of his own hat, the red of his lips, he will as a rule 
sdcct too saturated a colour. 

THE DiREcnoN OF THE CHANGES. Lct US now tum to thc actual 
results: corresponding to thc similar nature of their original pat- 
terns (sec p. 497) Wulf, Allport, and Perkins obtained similar re- 
sults. “It became evident from detailed examinauon of the data 
that all changes were in the direction of some balanced or sym- 
metrical patterns,” thus Perkins (p. 475). “Perhaps the most strik- 
ing of all the results is the tendency for the figure to retain, or to 
achieve, symmetry,” this from Allport (p. 145). “With the excep- 
tion of eight cases out of about 400, six of which yielded either no 
reproduction at all or an ennrely unrecognizable one— thc com- 
parison of the reproducuons with the original reveals throughout 
a clear deviation of the former from the latter tn the direction of 
either sharpening or levelling." This statement of Wulfs (p. 340) 
needs some amplification. Ternunologically, be means by sharpen- 
ing an increase or exaggeration, by Icvelhng a weakenmg or tomng 
down of a peculiarity of a pattern. Thus, in many cases, levelling 
coincided with a tendency towards symmetry, since the peculiarity 
was thc particular asymmetry of thc figure. Secondly, Wulf’s state- 
ment coincides with those of his two successors only in one half 
of his altcrnauve, the Icvcllmg; but he found an equal number of 
changes occurring in the opposite dirccuon. This, however, must 
not surprise us, when we remember that Wulfs figures were con- 
structed so as to contain greater asymmetries than those of the two 
other authors. Moreover, Allport also found in his material examples 
of sharpening. 

THE NATURE OF THE CHANGES. If thrcc different invcsugators work- 
mg m three different countries, Germany, England, and America, 
two with a great number of subjeas, obtain so similar results, the 
facts themselves are clearly estabhshed. How are they to be mter- 
preted? To this quesuon Wulf devotes the greatest part of his 
paper, distinguishing three different causal factors, which he names 
normalizing, emphasizing or pointing, and autonomous changes.^ 

i®WulPi terms are Normahaertmg, Pmntierung, and struhtive Verandtrung. 
The English equivalent of the first, used m the text, is taken over from both All- 
port and Gibson, the two terms used m the text for the second are Gibson’s and 
AUpoit’s, respectively; while the third is my own translation, since Allport gives no 
tia^ation, though a good description, and Gibson one that seems to me slightly 
ambiguous. 
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Autonomous Changes. Normahzing occurs when the reproduc- 
tions approach successively a familiar form; pomtmg, when a par- 
Ucular feature of the pattern, which strikes the observer as such 
when he perceives it, b^mes more and more exaggerated; autono- 
mous changes, lasdy, are such as denve from neither of the two 
other sources but are inherent in the trace pattern itself, a result of its 
own intnnsic stresses. The last class of changes is that described on 
page 496. Wulf regards it as proved by the fact that such autono- 
mous changes occur against the forces of normahzauon and point- 
ing. The tendency towards symmetry would then be such an au- 
tonomous change, a view held also by Allport and Perkins. 

As an example of this change towards symmetry I reproduce one 
of Perkins’ figures. As an example of sharpening I reproduce one 
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of Wulfs figures. To understand this autonomous change one 
might think of a spiral spring which has been pulled apart and 
therefore possesses a stress towards contracuon. Five of Wulf’s sub- 
jects showed the same direction for this figure, a fact indicative of 
the strength of this tendency. One subject, however, reproduced this 
figure with a progressive flattening. The reason for this effect is clear 
from the reports. Whereas the other subjects perceived this pattern 
as a zigzag or something similar, this one subject saw it as a “broken 
line,” i.e., as a modificauon of a straight Ime. Naturally it is the 
form as perceived, and not as a mere geometric drawing — which is 
no gestalt at all— that is under stress and therefore determines the 
successive changes. 

Another autonomous change was found by Allport: “As many as 
95% of tho children displayed at least a 20% reducuon m the size 
of their third drawing of the pyramid as compared with the original 
stimulus” (p. 144). We remember that Allport’s figures were the 
largest used by any of the investigators. After excluding several 
other possibilides Allport says: “The phenomenon seems more 
readily to be explained by the hypothesis that shnnkage with time 
IS one of the definitely ‘dynamical’ properties of traces” ( 1 . c.). Since 
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none o£ the other investigators found this change, it must be con- 
fined to certain definite ranges of size. One might, however, expect 
that very small figures would manifest the opposite tendency, i.e., 
to expand. Smee Gibson’s figures were relativdy small his negative 
result might contradict this expectation, were it not for the special 
method of this author, which rather excluded such an effect; in 
his experiments the figures were exposed under the narrow sht of a 
Ranschburg memory apparatus, so that their size was definitely 
fixed by the size of the opening, which was a constant factor in all 
his experiments. This pr^lem, therefore, is still waiting its experi- 
mental test 

Pointing. What is the cause of pointing or emphasizing? Why 
is it, in other words, that specially nouced pecuUarities of figures 
are so frequendy exaggerated in successive reproductions? The fact 
IS established beyond a doubt. G. E. Muller (1913, p. 378) described 
it long before Wulf under the name “affective transformation” and 
explained it as an affair of attention, an explanauon the insufficiency 
of which has been proved by WulL 

A true explanauon, even if it is not complete, can be found in our 
principle of autonomous change. Emphasis on a particular aspect 
of the perceived object means that this aspect possesses parucular 
“weight” in the total pattern. The same pattern perceived either 
with or without such emphasis is therefore, qua dynaxmc pattern 
as well as qua behavioural datum, not the same; two different psy- 
chophysical patterns correspond in these cases to the same geo- 
metrical pattern, and therefore the autonomous changes of their 
traces must be different. Pointing, then, indicates that such changes 
do not necessarily take the direcuon of symmetry but may, when 
the original pattern exhibits pronounced dominance of parts or 
aspects, increase the weight of the dotiunant parts or aspects. Since, 
however, poinung does not always occur when the original percep- 
tion contained especially nouced peculiarities, giving way to a 
levelling effect, we see that in explaimng the changes we cannot 
look only at any one characterisuc of the pattern, but must always 
consider the pattern as a whole. As long, however, as we possess 
no more detailed or quanutative knowledge about all the factors 
concerned, this last remark is no more than a methodological, it is 
not yet an explanatory principle. 

In accordance with Katz’s own interpretation, though in different 
terminology, we interpret his findings the exaggeration of 
colours m memory, reported on page 498, as examples of poinung, 
which fall well under our explanatory prmaples. 
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The Effect of Verbahzation. More Than One Trace System Ef- 
fecuve in Reproducuon. However, it would be an illegitimate sim- 
plification to claim that pointing is nothing but a special kind of 
autonomous change. The subject, on perceiving the pattern, gives 
It a verbal characteristic, e.g., “a very narrow triangle,” “bracket, 
large below and small ateve,” etc. And this verbal charactenzauon 
exerts a direct influence upon the reproduction. This fact introduces 
a new pomt of view: it would be wrong to assume that a repro- 
ducuon IS based on one kind of traces only. Parucularly when the 
subjects possess language, and so far no other subjects have been 
employe^ the language factor will in all, or at least in many, cases 
become effective in reproducuon. To deal with language qua lan- 
guage IS outside the scope of this book, although we shall not be 
able to avoid meeung this factor again and again in our next chap- 
ters. Whatever language as a psychological function is, its efficacy in 
reproduction proves that the process underlying this accomplish- 
ment IS based on a complex set of condiuons, and does not depend 
merely upon a single individual trace. 

Normdtzatton. This point becomes still more manifest when we 
turn to the last mode of change, the normalizing. For to explain 
these changes we have to recur to traces different 
from the individual trace of the original pattern 
and not purely verbal. When Wulfs pattern 23 Pig, 105 
(Fig. 105) was apprehended as “bridge with two 
pillars” (by four subjects) and consistently changed in such a way 
that the indentures, as pillars, become deeper and deeper, then we 
must assume that the trace system of bridges has in some way or 
other influenced the reproduction. A fifth subject apprehended the 
same pattern as a battlement and her reproductions showed not 
deeper but wider indentures, proof that here a different trace system 
was operative. 

The Influence of “Outside” Trace Systems. The influence of these 
“outside” trace systems on reproducuon may be of different kinds. 
In the first place it may be indirect inasmuch as it does not affect 
the reproduction directly but the trace of the original percept. Such 
an influence would be of the same kind as that investigated by von 
Restorff and Lauenstein: the trace of the original pattern would 
come into communication with other trace systems and be changed 
by this communication. In the second place one might, as m the 
discussion of poinung, think of a direct influence, the trace of the 
original pattern being unaffected by the other trace system but co- 
operating with It in the act of reproducuon. Lastly, of course, any 
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combmabon of these two effects is possible, and this is, in my 
opimon, by far the most likely case. That a trace may undergo 
changes by commumcabon wii other traces has been proved by 
Lauenstein and von Rcstorff, and results of Allport’s and Gibson’s 
lead to the same conclusion. Allport presented his two designs simul- 
taneously on the same card. “In a few cases the features of one of 
the designs appeared to be incorporated into the drawing of the 
other” (p. 137), and in Gibson’s experiments, for reasons to be dis- 
cussed presently, this kind of change was more frequent than any 
other. 

It seems therefore a necessary assumpbon that commumcabon of 
a new trace, with an old trace system, such as we have described 
above, may lead to changes in the trace. That such changes can as- 
similate the new to the old was again proved by Lauenstein and von 
Restorfl. Normahzabon, therefore, if interpreted as an effect within 
the traces, is derivable from our general principles. These prmci- 
ples, moreover, permit commumcabon to produce changes other 
than normalizabon. Gimmumcabon between traces will affect cither 
or all of the interacbng traces; assiimhabon is, of all possible effects 
of such interacbons, a very special and easily reahzed case, but by 
no means the only possible one. If, e.g., I apprehend a certain design 
as a botde, I may at the same bme apprehend its peculianbes; it 
may not really be a bottle, but only something hke it. This kind of 
commumcabon between the trace of the design and the trace system 
of botdes, being of a pardcular kind, will have its particular effects. 
We do not know any details of the processes involved, but we know 
from Wulfs experiments that the reproduebon of such a design 
may consistendy become more and more symmetrical and at the 
same bme less and less botdc-like. Generally speaking, the ch; 
produced in a trace by communication with an older class 
system will depend upon the rclabvc properties of the new 
with regard to the old system. To give an example: if a class 
system has a definite property Sn, say a certain normal size, and a 
new object is experienced as belonging to this class and possessmg 
the same property with the degree S, then the relabon of S and Sn 
will determine how S will change m the new trace. Roughly speak- 
ing, when S is not very different from Sn, then, ceterts panbus, 
assimilation = normalizabon will occur. If, on the other hand, S is 
much greater or smaller than Sn, then this difference will bKome 
exaggerated: sharpening, contrast. Many exaggerabons m the spread- 
ing of gossip and rumours may find at least a partial explanation 
in these intertrace dynamics. What properties must a “normal” 
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system have? If we arc right, it will be a normal system not be- 
cause of Its greatest frequency, but because its greatest stabihty. 
Autonomous changes will modify traces and trace systems until 
their stresses have become as w^ balanced as possible— stresses, 
that is, within their mterior and between them and their surround- 
ing trace systems. The “ncu'mal” is dynamically umque. (Compare 
our discussion of normahty in Chapter VI, pp, 221 f.) 

Good examples of reproduedon in which evidcndy old trace sys- 
tems influenced the act of reproducuon directly and not by way 
of the specific traces are contained in Gibson’s article, particularly 
under his caption “Verbal Analysis.” Fig. 106 is a good illustrauon: 

(a) the original was characterized by the subject as “pillars with 
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Fig. 107 

curve,” and reproduced as (b). Reproduction and onginal arc so 
dissimilar as geometrical patterns that it is safe to assume that (b) 
owes Its existence not to a change in the original trace but to the fact 
that the older trace systems, “pillars with curve,” exerted the mam 
influence on the reproducuon. The test would be whether the sub- 
ject responsible for this drawmg, if confronted with (a) and (b) 
and possibly a number of other similar designs, would choose (a) or 

(b) or another pattern as the one origin^y presented to him. It 
seems to me very unhkely that he would choose (b), an opimon 
which IS strengthened by the results of ClaparMe’s experiments 
previously menuoned. Another example from Gibson’s “Object 
Assimilauon” (Fig. 107): (a) is again the original, designated as 
“footprint on the sands of umc,” (b) the reproducuon. In most 
similar cases, however, the reproductions do not seem to be so ex- 
clusively determined by the old trace system, the new uace of the 
pattern itself exerung a nouccablc influence. Whether this trace 
itself had become changed through its communicauon with the 
older system is, of course, impossible to derive from the drawings. 

The process occurring at the moment of reproducuon depends, 
therefore, on a very complex set of condiuons, which it is impos- 
sible to unravel in each particular case. Experimentauon will have 
the task of estabhshing as simple condiuons as possible so that 
“pure” cases may appear, i.e., cases in which one of the many condi- 
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uons has a dominating influence. Such pure cases would reveal the 
actual factors at work. But it is wrong to say: “The issue is this; 
Is the change in a reproduction of a perceived form caused by the 
influence of past perceptions on the perception and memory of 
that form, or is the change caused by the nature of the form itself?” 
(Gibson, p. 35.) There is no such alternative in reahty. We must 
study all the traces and trace systems on which an actual reproduc- 
tion depends, and the changes which each of these has undergone 
either autonomously or by commumcauon with other systems. 
Therefore the fact that sometimes we can prove an influence of an 
older trace either directly on reproducuon or on a newer trace does 
not prove that autonomous changes never occur. 

Gibson’s method and results. We shall close the discussion of this 
secuon by an analysis of Gibson’s results. His method differed from 
those of the other invesugators m many deasive respects, some of 
which have already been menuoned. Apart from some subsidiary 
experiments he carried out two full senes, each having two groups, 
A and B, of fourteen simple designs; the patterns of group A were 
made up of straight, those of group B of curved, or curved and 
straight, hnes. Each of these series was presented to the sub]ects in 
the standardized fashion of a memory experiment* they were serially 
exposed on a Ranschburg apparatus, where each figure appeared 
for lYz seconds, to be immediately followed by the next. The sub- 
jects’ task was “to look carefully at each figure and at the end of 
each series to draw as many figures as he remembered in any order 
he wished” (p. 7). On the first day the two groups were presented 
two or three times, each presentation followed by as many repro- 
ducUons as the subject could accomplish; presentauons were ien 
continued on later days unul the subject reproduced all figures. 
Five weeks and a year later the subjects were once more asked to 
furnish reproductions. In the second senes each group of figures 
was presented and reproduced only twice. 

It IS not surprising that his results differ in many decisive re- 
spects from those of the other investigators. The renewed presenta- 
tions would necessarily interfere with the change processes m the 
traces, and therefore one could not expect the continmty of these 
changes found by the three other authors. This is borne out by the 
results, although such conunuous changes also occurred (no figures 
given by Gibson; cf. p. 36). But a much more powerful factor was 
the mode of presentation itself, the arrangement of the material 
in long monotonous series. True enough, von Restorll’s results were 
not known at the time of Gibson’s experiments, but all of the other 
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investigators avoided this mode of presentation, aware of the fact 
that a series is not a sum of elements, and that therefore changes 
in the trace of a series would be largely dependent upon the serial 
nature of the trace systems. To present all figures m the same open- 
ing of an apparatus must necessarily increase such an effect. For 
by being surrounded by the idenucal (behavioural) object, the top 
of the exposure instrument, the members of the series must become 
particularly strongly unified. With our present-day knowledge we 
must expect effects of aggregation such as von Restorff found, be- 
sides the natural influence of figures upon each other. Both expecta- 
tions are fulfilled by Gibson’s results: “It should be mentioned that, 
as a result of this method of presentation, retroactive inhibition 
occurred during the exposure of the series. The observers often com- 
plained that each figure as it appeared ‘blotted out’ the preceding 
figure” (p 26) Learning of these figures was therefore very diffi- 
cult and often led to a voluntary effort “to think of objects by means 
of which the figures could be ‘understood’” (p. 14) “Figure as- 
similation ... IS the most frequent kind of change to be found 
in the reproductions” (p. 25), i.e., changes in the reproduction of 
one figure so as to make it more similar to another occurred more 
frequently than any other kind of change. Thus the influence of 
aggreganon which we could predict is amply confirmed, and the 
fact that so frequendy the reproductions were not so much due 
to the trace of the original design as to other older trace systems— 
connected with the design by “object assimilation” or “verbal an- 
alysis” (see our two examples on p. 503) — ^is another effect of aggre- 
gauon; for in order to memorize the figures against the destrucuve 
forces of aggregation the subjects had to use these special devices. 

To have established figure assimilauon in so unequivocal a man- 
ner is one of the main ments of Gibson’s experiments. He errs, 
however, when he believes that his results contradict Wulfs theory. 
As a matter of fact he himself found several changes which under 
the conditions of the other experiments would have to be regarded 
as at least largely autonomous, viz., changes towards symmetry (p. 
30), recuhnearity (p. 30 f), and completion of gaps (p. 261). The 
particular method of his experiments, however, makes it impos- 
sible to classify these changes as neccssardy autonomous. 

Summarizing our experimental evidence we see how a consistent 
dynamic trace theory is capable of explaining systematically a great 
number of facts, and how experiments based on such a theory have 
contributed to a more concrete and detailed elaborauon of it. Last 
not least: experiment and theory m systemauc connecuon have raised 
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a number of problems ready to be attacked by the art of the ex- 
perimentahst. 

THEORY OF TRACES RESUMED! INSUFFICIENCY OF OUR HYPOTHESES 

Acquisition of Skills. We have now to resume our theory of 
traces, for we have not developed it far enough to make it capable 
of explaimng all funcuons of memory. The foundauons of our 
hypotheses so far were threefold: temporal umts, recall (reproduc- 
uon), and recogmtion. But at the beginning of this chapter we have 
encountered other modes in which memory manifests itself, viz., 
the acquisition of skills, eg., the learning to type. In such accom- 
plishments the past plays a role different from that in our three 
aforemenuoned funcuons. In these the past is in some way present 
in the accomphshment of the moment, a tone of a melody, as a 
later tone, follows upon and stands in a definite dynamic relation- 
ship to precedmg ones. I recall a former experience, I recogmze a 
present object as having been encountered sometime in the past; in 
both these cases the past is also contained in the datum. Not so in 
the acquired skill. When I type a letter today, my typing as an ex- 
perience has, as a rule, no such backward reference to former 
experiences of typing; and the greater ease and perfection of my 
typing today, though it is funcuonally connected with the clumsy 
performance in the past, is not expenentally, or behaviourally, so 
coimected. Moreover, the apphcation of a skill to a new task has 
a much less speafic relauon to the past than the three funcuons so 
far discussed. Acquisition of the skill of typewriung does not mean 
the abihty to write a specific text, but to type any text. Similarly, 
as Bartlett has insisted, a practised tennis player has not learned to 
make a small number of very speafic movements, but to strike the 
ball in the proper way in the ever<hanging situauons of the game. 

Reorganization in Perception. We find the same characterisucs 
also, absence of a reference to the past and lack of specificity, in 
memory funcuons which do not concern motor skills. Of these I 
shall exemplify two. Turn back to page 173. You will see the figure 
on this page at once as a face, whereas when you saw it for the 
first time it appeared as a )umble of lines, and it took possibly 
qmte a long time for the face to emerge. The effect of wkeh this 
example is a simple illustration has not yet been studied by special 
experiments. And yet such a study is highly desirable if we want 
to elaborate our trace theory. We do not, at the present moment, 
know how speafic this afta-effect is. That it is not restneted to 
the individual pattern with which the ongmal reorgamzation took 
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place IS certain. When in the summer of 1929 I was shown into my 
office at the University of California I saw on the blackboard, to 
my great surprise, a rough drawing of this “face” which I recog- 
mzed at once as a face without any period of transition. And yet 
this drawing was by no means an exact replica of the pattern. Such 
an individual case is of course no more than an indication of what 
we may expect to find m systematic experiments. I should not be 
at all surprised if the range of patterns influenced by the reorganiza- 
uon of one pattern, though limited, were considerably wider even 
than one would conclude from this incident. 

But even now, while we lack detailed knowledge about this effect, 
we know enough to recognize the serious difficulty it presents to 
our theory. A pattern of hnes if presented for the first time gives 
rise to the impression of chaos, replaced, as a rule, by a well- 
organized and articulated pattern only after we make an effort to 
orgamze the chaos. The same pattern — and a simdar one— if pre- 
sented for a second time will appear in good orgamzation at the 
start. What properties must the trace have to produce this result ? 

Greater Survival Value of Better Organization. This same 
case has another aspect which is more easily understood. If one has 
seen the face once or several times, it is impossible to see the pattern 
as a chaos, or to recall the chaos, although it has once been expen- 
enced and was at that time very persistent and difficult to destroy. 
True enough, this statement is based on ordinary observation and 
not on systematic experiments, but I feel convinced that such ex- 
periments, even if they bring to light new facts, will not seriously 
affect my proposition. If we accept it, we must conclude that traces 
of chaouc processes have a much lower “survival value” than traces 
of well-organized processes. And this conclusion is in good harmony 
with our general trace theory. For if traces are exposed to forces 
which connect them with other traces, then highly unstable trace 
structures will be destroyed. Choatic patterns have neither a well- 
defined boundary, to keep them unified and segregated, nor in- 
terior stability. Therefore they can have but htde power of resisting 
outside forces. This principle seems fundamental. It sheds a new 
light on the results of von Restorff and of Wulf and his suc- 
cessors. If preservation of a trace is a function of its own stability, 
then traces will gradually change from less to more stable forms 
(Wulf and his followers), and badly articulated trace structures will 
simply deteriorate (von Restorff). A monotonous scries of nonsense 
syllables or numbers is such a badly articulated semi-chaotic struc- 
ture, whereas an isolated element withm an otherwise monotonous 
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senes gains definiuon and stability by its character of isolation. The 
aggregation which von Restorff has investigated is aggregation into 
a state bordering on chaos. The less articulation the series possesses, 
the more chaotic will the aggregation become, and the series will 
therefore be the harder to learn. This conclusion is well supported 
by experimental facts: it has proved impossible to learn series of 
nonsense syllables without rhythm, i.c., without the least vestige of 
articulation (G. E. Muller, 1913, p. 43 f.). 

Finally we recall one of &igarnik’s results, discussed previously 
(Chapter VIII, pp. 339 f.), viz., the fact that a well-organized trace, 
the trace of a completed task, is more stable and therefore more effec- 
tive than that of a less orgamzed one; thus uncompleted tasks, 
which usually, owing to the stress towards completion, were more 
frequently recalled than completed ones, were, because of their less 
perfect organizauon, inferior to the better organized completed ones 
when that special stress was lacking. More evidence will be ad- 
duced in Chapter XIII, pages 621 f. 

Complexity of Articulation and Survival Value If we accept 
the survival value of a trace as a measure of its stability, then we 
cannot simply correlate degree of amculation with stability. For, 
unfortunatdy, we forget not only chaotic experiences but also the 
most highly articulated ones of which we are capable. It is a com- 
mon experience that one is unable to repeat an argument which 
one has understood perfectly well when one listened to its presenta- 
Uoa I find this parucularly amazing in the field of mathematics. 
One may understand a proof perfectly and yet be unable to recon- 
struct It, even if one remembers one or two of its steps. 

Such observations are confirmed by experiments. Kohler found 
that when chimpanzees reach the limit of their abihty they will 
no longer “learn,” le., they will atuck the problem in the same 
way whether they have solved it before or not. Such a problem was 
that of lifung a ring from a long nail. It could be solved “inteUi- 
gently” when the ape had a good day, but the ammal’s performance 
did not improve with repetiUon. 

Such facts, far from contradicting our theory, could have been 
derived from it. Articulations of a highly complex kmd can be pro- 
duced only under speaal conditions, when the orgamsm, through 
Its “attitude,” supplies part of the effecuve forces and an ample 
store of energy. TTie traces of such processes, which lack these added 
Ego-forces, are therefore not stable; instead they will sooner or later 
disintegrate, part systems losing tbeir connecuons with each other, 
so that the whole is destroyed. How complex an articulation can 
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be without losing its stabihty depends necessarily upon the kind 
of system in which it is produced. What we call differences of in- 
telhgence may consist, among other things, in differences of stable 
articulauon, although in this sense intelhgence would be also a 
function of experience, since the stability of an organizauon will 
depend upon the trace structures already existmg. 

Learning a New Relation We return to our main argument and 
discuss the second example of a non-motor memory function for 
which our present assumpUons are insufficient. Dallenbach published 
in 1926 a short note on the learning of a relauon which was fol- 
lowed in 1929 by a more formal investigation carried out by the 
same author m conjunction with Kreezer. Dallenbach asked his 
six-year-old boy whether he knew what “opposite” means. Refus- 
ing to accept the boy’s negative answer, he asked him to name the 
opposite, first, of “good,” then of “big,” and obtained the answers 
“boy” and “man,” both of which were called “wrong.” Thereupon 
he told the boy the correct answers, and then proceeded to ask him 
the opposite of “black,” “long,” “fat,” “httle,” and so on. The boy 
now produced immediately the correct answers. Again this case, 
whose significance was confirmed by the later investigation of 
Kreezer and Dallenbach, who worked with one hundred children, 
stands merely as an example of a whole class of cases. Furthermore, 
in this chapter we are not interested in what happens at the moment 
when the child “understands” the relation. Our point here is that 
the child can do something after this “understanding” which he 
could not do before. Therefore the child’s brain must have been 
changed by this process of understanding, a trace must have re- 
mained from It, and the nature of the trace must account for his 
new behaviour. What must the trace be like to produce the new 
response? To this quesuon accrues, just as in the case of the face 
pattern, the other question how this trace with its particular char- 
acteristic determines the new process. We shall take up this quesuon 
in our next chapter when we discuss the functions of memory them- 
selves rather than the traces. The first funcuon, however, belongs to 
our present context, just as the same question arising from the 
discussion of the face pattern does (p. 506). It seems wisest to admit 
that at the moment we can give no sausfactory answer, that indeed 
the trace theory is here face to face with a difficult problem of im- 
mense importance. For without a solution of it we shall not be able 
to understand learning, an accomphshment which only in rare cases 
consists in the exact repeuuon of a previous process. I may add, 
however, that the case of learning a relauon seems m some ways 
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related to the ease of transposiuon of a melody which we have 
already discussed (p. 460). 

Trace Theory I^veloped to Fit These Cases. Trace Determines 
THE Field. We may summarize the discussion of all three examples, 
of motor skill, perception, relational thought, by saying that the 
new performances take place in a field which is deterrmned by pre- 
vious experiences. More concretely we should have to say that the 
field of the present process compnses the traces of previous proc- 
esses. If we interpret our cases in this way, we have at least some 
experimental evidence that sheds hght on these processes. That a 
process is determme^ by the nature 
of the larger field in which it oc- 
curs has been proved before. I recall 
only a number of optical illusions 
which demonstrate this effect and will 
add another instance: the direction of 
perceived motion depends on the sur- 
rounding field, as proved by Anmc 
Stern for movement through the 
bhnd spot. If the field is framed or articulated by straight hnes, the 
motion is rectilinear; if frame or articulation is curved, the mouon 
follows the shape and direction of the curves. A similar efiect had 
already been discovered by myself (1922, 1931, p. 1185) for ordi- 
nary ^ movement. In all these cases, however, the field which in- 
fluences a perceptual process is itself a perceptual field. We possess, 
however, also some evidence that the effecUve field can be a trace 
field. I refer to one of Hartmann’s experiments (pp. 375-6). Hart- 
mann exposed m succession a special kind of triangle and a circle 
in such a way that if presented successively they would have ap- 
peared as the pattern of Fig. io8a. The umes of exposure of the two 
figures were equal and stood in the relation of 8.5-20 to the time 
of the interval between them. When the latter was around i55<r 
the observers saw the following phenomenon: “At first the triangle 
appeared, then it was suddenly gone and there came a ‘pear’ or a 
‘shamrock leaf.’ ’’ (See Fig. 108 a and b ) The indentations of the 
distorted circle correspond to the places where the two corners of 
the mangle had been m the first exposure; thus the shape produced 
by the circular stimulus must be due to the field created by the fresh 
trace of the preceding triangle. 

'Three of Wertheimer’s experiments are still closer to the problem 
which concerns us now. The two first are very old indeed, being 
contained m Wertheimer’s classical paper on the perception of mo- 
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tion (Wertheimer, 1912, also Kofika, 1919). In both cases an effect 
was produced in the perceptual field by a cumulauve effect in the 
trace field. In the first a simple ^ experiment (two hnes, parallel or 
at an angle, successively exposed) is performed a number of times, 
whereupon, without the knowledge of the observer, the second 
exposure is suppressed. Under ordinary conditions the observer 
would then see an object at rest, but under these condiuons the ob- 
server continues to see the object in motion though over a shorter 
distance; repeated exposure decreases this distance until the object 
eventually appears at rest. In the second experiment, illustrated by 
Fig. 109 a and b, the subject is first shown for a number of times the 
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successive exposures of the Imes of Fig. 109a. He secs the short arm 
turning to the right. Then in succeeding exposures the angle be- 
tween the short and the long arm is increased until the two hnes 
reach the posiuon of Fig. 109^. The arm continues to turn to the 
right, whereas without the previous exposures it would now turn 
to the left. 

In both cases we have an influence of the trace system extendmg 
over a longer period of ume than that demonstrated in the Hart- 
mann experiment. In both cases this influence is best understood as 
one upon the field in which the new process takes place. This field 
must be so structured, through mfluence of the recent trace systems, 
that It forces a single excitauon to move, or to favour one dnection 
of movement rather than the opposite. Mouon as a process has left a 
trace which influences the field in its neighbourhood in such a way 
that It produces processes of motion under condiuons under which 
“normal” fields would not produce such processes The term neigh- 
bourhood is here used for the neighbourhood of the “time axis” (see 
pp. 45a f.). That our proposiuon is also true if we use “neighbour- 
hood” in the ordinary spaual sense is proved by other experiments of 
Wertheimer’s; therefore it is a fact that a spatial field in which mo- 
tion occurs in one place is a field more apt to produce (or allow) 
mouon in other places than a field without any motion. This fact 
supports our trace theory in two ways. On the one hand it makes the 
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fidd explanation of the after-effect no new ad hoc hypothesis; instead 
it links up anew “spatial” and “temporal” fields. On the other hand 
It tells us something about the nature of particular trace systems 
which is responsible for the after-effect. For if the original move- 
ment fidd Itself has the property of being particularly favourable 
for the occurrence of motion, and if the trace retains, as we have 
supposed, the dynamic properties of the excitations, then the trace 
of die modon fidd will have the same property that disunguishes 
the motion fidd itself. Thus we have succeeded m transform- 
ing the problem of a trace property mto a problem of a process 
fidd property. The difficulues inherent in the problem are thus no 
longer specifically those of a trace theory, but pertain to the theory 
of field orgamzadon in general. 

Wertheimer’s third experiment (1923, p. 319 f.) proves a si milar 
influence for stationary orgamzauon. In this experiment one pre- 

ai bt a* bt at b» 

Fig. no 

pares a number of pomt patterns, modificauons of Fig. no. In this 
figure the distances between members with equal indices are con- 
siderably smaller than those between members with consecutive 
indices (ai bi < bi aj, etc.). Starting from this pattern one produces 
a number of new ones by leaving the distance ai aj (generally 
ak ak+i) consunt and changing the other distance (ak bk and 
bk ak+i). Doing this by small steps, one reaches a point where these 
latter distances are equal, i.e., where all points are equidistant from 
each other; then the distances between members of equal indices 
become longer than those between members of consecuuve indices, 
until finally the rdauve distances are completdy reversed, ai bi 
in the last pattern = bi a* in the first. This series of patterns is pre- 
sented to the observer one by one, startmg with either the first or 
the last, the observer’s task being to mdicate the natural grouping. 
At some point in this series this grouping will change from ai bi 
to bi 3.2 ff the subject starts with the first senes, and from bi a^ to 
ai bi if he starts with the last series. The question is, at which point 
in the senes will this change occur? The result is that as a rule the 
change in grouping takes place sometime after the neutral pattern 
(with equal point distances throughout) has been passed; i.e., such 
serial presentation has the effect that grouping will, for a time, occur 
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against proximity but in accordance with previous grouping. Again 
we must assume that the dynamic character of the trace system of 
the preceding groupings affects the field in which the new grouping 
takes place, and it is the character of the grouping in the trace which 
determines the new field. 

These experiments demonstrate an effect of traces on perceptual 
organization. They are therefore direaly relevant to that case of 
perceptual memory, the face of the man, which was one of the 
starting points of our discussion. In principle this case is hardly 
different from that of Wertheimer’s experiment described last, apart 
from the fact that the time interval between the successive presenta- 
tions of patterns in this last experiment is relatively short, whereas in 
our case it can be very much longer, altogether of a different order 
of magnitude. However, this aspect docs not affect our immediate 
problem as to the nature of the trace which produces the effect. It 
enters only when we try to envisage how an aid trace can influence 
a new field. The nature of the trace must be such as to be able to 
produce a certain field condition in which some organizations are 
favoured over others, and this characteristic of the trace must de- 
rive directly from the dynamics of the original process. 

This general conclusion as to the nature of the trace is applicable 
to our two other principal cases as well, the motor skill and the 
thought relation. In these cases, as in the first, the problem remains 
how the new field can be influenced by the old trace system; this 
problem involves the special problem how the new excitations 
select, so to speak, among the vast mass of traces the one that will 
influence its own field so as to give it the orgamzation actually 
achieved. To this problem we shall turn in the next chapter. 

Still our discussion has been frmtful. It has shown that our trace 
theory is, at least m principle, capable of dealing with effects which 
were not taken into account when we developed it. Moreover, our 
new development of the theory implies that the effect of traces may 
be very different from a mere reproduction of the original process. 
If the trace determines dirccdy the field of an event, then it does not 
thereby deternune the event itself completely. This train of thought 
also will be continued in the next chapter. 

No doubt, the results which we reached arc not entirely satis- 
factory. We arc still far from knowing in detail what properties the 
traces must have to exert the observ^ influences, even though we 
could lay down a general pnnciplc. Psychology is still in a very un- 
satisfactory state, and it is a Socrauc gain to become aware of such 
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unsatisfactoriness by formulating questions which have to remain 
unanswered. 

In a former publication (1925) I introduced “gestalt-disposition” 
as an explanatory term to account for such phenomena. A gestalt- 
disposition would be the after-effect of a gestalt process by virtue 
of which the organism would produce processes of a similar gestalt- 
or formal nature which it could not produce before, or would pro- 
duce them now more easily. Thus the concept of the gestalt-dispo- 
sition labels a very defimte problem; but in the framework of a 
concrete trace theory it offers no sausfactory explanauon before we 
see what gestalt-disposiuon means in terms of traces. 

TRACES AND THE EGO 

After having pointed out these gaps in our trace theory we shall 
now try to fill in another one by taking up a thread started in 
Chapter VIll (pp. 331 ff.). There we found it necessary to assume a 
permanent substratum of the Ego, a substratum moreover which as 
a segregated umt could exist only as part of a more extended sub- 
stratum, that of the Ego’s environment. Our trace theory has so far 
been developed without any regard to our previous conclusion. 
Nevertheless, viewed m its hght it may be said to account for the 
environmental substratum. How, then, will the permanent Ego fit 
mto our theory? On the earher occasion we based the permanent 
Ego-substratum on our general pnnaples of orgamzauon. We can 
now give It a new foundation by referring to facts observed and 
beautffully interpreted by Sir Henry Head (1920, II). 

Head’s Schemata. Three frequent results of brain injury supply 
the empirical evidence for our hypothesis: voluntary movement and 
postural tone may be impaired or destroyed, appreciauon of posture 
and passive movement may be greatly reduced, and the locahzation 
of touch on the surface of the body, apart fi-om the momentary 
position of the limb touched, may be lost. The first two symptoms 
arc always concomitant and therefore point to an identic^ under- 
lying cause. The difference between the second and the third may 
be iUustrated by an example. In the second case the “patient may be 
able to name correctly, and mdicate on a diagram or on another per- 
son’s hand, the exact posiuon of the spot touched or pricked, and 
yet be ignorant of the position in space of the limb upon which it 
lies” (II, p. 606). In the third case, “the patient complains that he 
has no idea where he has been touched. He knows that a contact 
has occurred, but he cannot tell where it has taken place on the sur- 
face of the affected part” (I. c.). 
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What functions have been damaged to produce these symptoms? 
We begin with the first two, which, as ]ust mentioned, must have 
a common cause. Head argues that “it would be impossible to dis- 
cover the position of any part of the body, unless the immediate 
postural sensauons were related to something that had preceded 
them” (p. 604). He excludes the explanauon Aat the new postural 
sensadon gains its speaal meanmg by reference to a visual or motor 
image (pp. 605-723), and therefore concludes as follows: “Before 
the apparent processes caused by movement of a joint can evoke a 
change m consciousness, they have already been integrated and 
brought into relation with the previous physiological dispositions, 
due to antecedent postural changes.” “For this sundard, against 
which all subsequent changes of postures are measured before they 
enter consciousness, we have proposed the word ‘schema.’ By means 
of perpetual alterauons in position we are always building up a 
model of ourselves^^ which constandy changes” (pp. 723, 605). 

The two symptoms under discussion, impairment of voluntary 
movement and knowledge of the spatial position of our limbs, are 
thus explained by injuries to this schema, this “model of ourselves.” 
Head’s theory seems to me in perfect harmony with the trace theory 
which we have previously devdoped. In paiticular, his schema shows 
obvious similarities to our explanation of time umts, like heard 
mdodies, a fact which is not surprising smee voluntary movements 
are the motor counterpart of perceived tunes. Thus the term “move- 
ment melody” has been used to emphasize this similarity. We could 
not perceive a mdody if each new tone came to consciousness as an 
enorely new event. And qiutc m harmony with Head’s prmciples 
we explamed the perception of the mdody by the trace system to 
which It gives rise. The dose agreement tetween Head’s and our 
theory is further borne out by a remark he makes m his later book 
on aphasia, when he draws exphcidy the distincuon between what 
we have called process and trace: “It must not be forgotten that the 
theory of schemata involves two conceptions, the schema buildmg 
and ^e schema built. The first is an activity corresponding to all 
those processes discussed in this work, the second is a state which 
results from the activity” (1926, 1, p. 488, n. 2). 

There is still another similarity between mdodies and schemata. 
A person with no particular musical abihty will forget a new mdody 
rather quickly; not only will he be unable to reproduce it, in many 
cases he will not even recogmze it when it is played the next time. 
Mdody traces are therefore short-hved. Even if they do not disap- 
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pear completely, so little of them remains as to be insufiiciem for any 
direct after-e£Eect.^* Sumlarly the schemata do not endure very long. 
My movement and postures of five imnutes ago are no longer repro- 
ducible or recogmzable, and that is true even of such movements 
as were in the centre of attention, expressing at the moment the 
mam impulse of the person. At least I cannot recall my movements 
during my climb of the Winder Rtss, although other aspects of this 
extremely vivid expenence still stand out fairly clearly in my 
memory. In some respect the cattses of the transitonness of schemata 
and melody traces are similar also. A schema has fulfilled its func- 
tion when It has given rise to a new movement which leads to a new 
schema. This new schema has then taken over the task of directmg 
posture and movement, the old is dead inasmuch as it can exert no 
more influence. A similar situation obtains in an extended piece 
of music where one theme is followed by another. For the composer 
and the highly tramed and musical listener even a long piece may 
be such a perfect unity that each new theme is experienced with 
reference to all that preceded it. Not so for the less trained and less 
musical person who hears the piece for the first ume. For him one 
theme ends at a certain point and another one begins. For the 
arousal of this new one the trace system of the old one is no longer 
material, it has no function. It is therefore plausible in both exam- 
ples to correlate the forgetting with the loss of function. What this 
forgettmg IS, IS of course another matter, to which we shall devote 
the last section of this chapter. Here we shall only relate the fate 
of these “forgotten” traces to von RcstorfPs results. Schemata as 
well as melodies in a long piece of music have the general character 
of “monotonous” series m Restores sense, albeit the monotony 
IS of a lower degree than in a senes of nonsense syllables. There- 
fore, if the analogy holds, aggregauon between traces should take 
place, and forgettmg should be not absolute obhteration but absorp- 
tion mto a large and httle differentiated aggregauon in which in- 
dividual trace systems lose their individuality. This assumpUon seems 
necessary when we now turn to that aspect of Head’s theory which 
we have emphasized by itahazmg. In Head’s theory schemata are 
models of ourselves, a phrase which he manifestly uses in full con- 
sciousness of its import, smee he repeats it several times.^* And by 
this term Head’s theory stands out as a clear anucipation of our own 

i^*Thc fact that a melody beard frequendy will ercntually be remembered indi- 
cates that, at least in many cases, the trace u not entirely lost since it can be 
strengthened by cumulative ^ects of the process. 

In the “Studies on Neurology,” viiae the concept is mtroduced, as well as in 
his later work on aphasia. 
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which postulated a permanent Ego-substratum. Bardett (1932), who, 
as we shall see, makes a wide and generalized use of Head’s 
schemata in his own theory of memory, does not do full justice to it 
when he refers to the term “model of ourselves” as “picturesque 
phraseology” (p. 203). Schemata, then, are parts of that Ego-sub- 
stratum which our theory demands, and they are at the same time 
organized trace systems (Head, 1920, p. 607). How seriously this 
view IS taken by Head appears from another point in which he 
anticipates our theory. In Chapter VIII we remarked upon the 
variable boundaries of the Ego, and exemplified this inter dia by 
reference to clothes, which often belong to the Ego. Quite in ac- 
cordance with this view Head writes: “Anything which parucipates 
in the conscious movemenu of our bodies is added to the model 
of ourselves and becomes part of these schemata; a woman’s power 
of localization may extend to the feather in her hat” (p. 606). 

We need only a few words to explain the third symptom, loss 
of locahzation of touch. From it Head concludes the existence of 
“another schema or model of the surface of our bodies which also 
can be destroyed by a corucal lesion” (p. 606). Although the move- 
ment and the surface schemata are not identical, they must normally 
be in close interconnection, both being closely related parts of the 
same Ego system. The surface model is much less transient than the 
postural one, it survives more or less mtact even when a lunb has 
been amputated; such pauents possess for a long tune “phantom 
hmbs” which can be carriers of movement and pain. It is intcrcst- 
mg that one of Head’s pauents who had lost his leg before his 
brain lesion, and had experienced movements in the phantom leg 
and foot, lost his phantom when, through a stroke, he lost all recog- 
mtion of posture (p. 606) . This seems to mdicate a very close con- 
nection between the surface and the posture schemata, although we 
do not know whether the abohtion of the posture schema would 
also have destroyed the localization of pam in the phantom leg. 

Bartlett’s Generalization. Before we proceed a few words arc in 
place about the mterpretauon and amplificauon which Baitlett has 
given to Head’s theory. Although I am not sure that I understand 
Bartlett correctly, I believe that two aspects can be disunguished m 
his atutude. On the one hand, because of his theory of remember- 
mg as an acuve process which we shall discuss in the next chapter, 
he is, to say the least, wary about the nouon of traces; on the other 
hand he seems to employ the term schema in a sense which goes far 
beyond Head’s intention, although it is not m contradiction with it. 
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Bartlett’s Position with Regard to Traces. The Store-house 
Conception. As regards the first point, I am not certain whether 
Bartlett wants to eliminate the concept of traces completely. Though 
many of his passages may be read this way, I do not b^eve that 
this IS his real purpose, while on the other hand I cannot find out 
what he considers to be the nature of such traces as must be kept m 
his system. Head had spoken of the sensory cortex as a “store-house 
of past impressions,” and this notion of a store-house is severely 
criticized by Bardett with arguments very similar to those which I 
employed agamst the same idea in a discussion of memory: “The 
unconsaousness has been likened to a store-house. But what a 
strange store-house we find it to be! Things do not simply fall 
into those places mto which they are being thrown, they arrange 
themselves in coming and during their time of storage according 
to the many ways m which they belong together. And they do 
more; they influence each other, form groups of various sizes and 
kinds, always trying to meet the exigencies of the moment. A 
miraculous store-house indeed.” (1927, p. 66.) This quotation from 
my old article is evidence of my perfect agreement with Bardett as 
regards the store-house idea as such. But in argmng agamst this 
concepdon Bardett goes so far as to give the impression that he 
argues not only agamst the store-house, but also agamst traces. 
“All that his [viz., Head’s] experiments show is that certain pro- 
cesses cannot be carried out unless the brain is playing its normal 
part. But equally those very reactions could be cut out by injuries 
to peripheral nerves or to muscular functions. One might almost as 
w^ say that because nobody who is suffering from a raging tooth- 
ache could calmly recite ‘Oh, my love’s like a red, red rose,’ the 
teeth are a repository of lyric poetry” (p. 200). This attitude is 
reminiscent of Wheeler’s, which we have previously critiazed. It is 
hardly necessary to point out that a removal of the offending tooth, 
which would stop the toothache, would restore the ability to recite 
Burns’ love song. The plausibihty of Bardett’s argument rests on 
his phrase “unless the brain is playmg its normal part.” Here the 
word “normal” obscures the issue. What is the brain’s normal part? 
Since it is different today from what it was yesterday by virtue of 
the experience of the intervening tune, we have to assume traces as 
previously explained. But, as I said before, other passages in Bart- 
lett’s book m^cate that he does not reject traces altogether. “It now 
becomes possible to see that, though we may still talk of traces, 
there is no reason in the world fw regardmg these as made com- 
plete at one moment, stored up somewhere, and then re-excited at 
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some much later moment. The traces that our evidence allows us 
to speak of are mterest-deterrmned, mterest<arried traces. They 
hve with our mtcrests and with them they change” (pp. 211-12). 
Again the reader will find the negative part of this quotation m 
perfect agreement with the theory here propounded. How near our 
theory comes also to the positive aspect, the influence of mterest on 
traces, will become manifest soon. My only criticism is that Bart- 
lett, if he IS interpreted hterally, seems to go too far. There are, as 
we have pomted out, autonomous changes m traces; also it seems 
quite unwarranted to assume that a trace is obhterated as soon as 
our particular interest which was active at the time of lU formation 
has died. 

Schema as Organization. This leads us to our second point, 
Bartlett’s generahzed use of the word schema. Whereas Head defi- 
mtely restricted this term to postural and surface models of our- 
selves, Bartlett gives a much wider meaning to the word: “ ‘Schema’ 
refers to an acuve organization of past reacuons, or of past ex- 
penences, wbch must always be supposed to be operating in any 
well-adapted orgamc response. That is, whenever there is any order 
or regularity of behaviour, a particular response is possible only 
because it is related to the similar responses which have been 
serially orgamzed, yet which operate — not simply as individual mem- 
bers coming one after another, but as a umtary mass. . . . There is 
not the shghtest reason, however, to suppose that each set of mcom- 
ing impulses, each new group of experiences persists as an isolated 
membu of some passive patchwork . . (p. 201). The term schema 

thus has acquired the meamng of past experience as orgamzed. It 
covers our aggregations and all other forms of communicauon and 
unifications between trace systems and thereby reveals a great 
affinity between Bartlett’s theory of memory and our own. Two 
critical remarks must, however, be added. In the first place the last 
quotation undoubtedly attributes too much to memory. Memory is 
made responsible for any “order or regularity of behaviour.” But 
we have shown at length how order and regulanty must occur 
without memory. Bardett seems to allow too much to tradidonal 
empiricism when he makes this statement. He goes far beyond this 
traffiuonal empiriasm in his theory of organized memory, his 
schema. But it is hard to understand why organization should be 
the pnvilege of memory. Once orgamzation is admitted into the 
system as a real factor, such a restriction is a priori quite arbitrary. 
A posteriori, it does not fit the facts, and it makes the concept of 
orgamzed memory itself almost untenable, smee, as we have shown. 
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organized memory depends upon organized experience, even though 
memorized and perceptual orgamzation need not always comade. 

Insufficiency of Bartlett’s Ego Theory. In the second place, 
Bartlett’s generahzauon of the term schema omits the differentiauon 
into Ego- and envnonmental trace systems which Head’s concept 
of schema so happdy mtroduced. Thus Bartlett’s posiuon seems 
less conaete than Head’s. “If this view is correct, however, memory 
is personal, not because of some mtangible and hypothetical ‘self,’ 
which reemes and maintains innumerable traces, rcsumulaung 
them whenever it needs; but because the mechanism of adult 
human memory demands an orgamzation of ‘schemata’ depending 
upon an mterplay of appetites, instincts, interests and ideals peculiar 
to any given subject” (Baitlett, p. 213). In my opimon Bartlett’s 
opposiuon of a permanent hypotheued self and his schemata de- 
pending upon appetites, instincts, etc., tend to obscure the issue. 
To whom do the appeutes, instincts, interests belong? Probably Bart- 
lett would answer: To the orgamsm, for in his exposition it is the 
orgamsm that remembers: “An organism has somehow to acqmre 
the capaaty to turn round upon its own ‘schemata’ and to construct 
them afresh” (pp. 206, 202). But the schemata are parts of the or- 
gaiusm, as well as the percepuons and interests. One part of the 
orgamsm, that which embraces the interests, is, in Bartlett’s theory, 
responsible for remembering, and this part is the one we call the 
Self or the Ego. This Ego develops in the trace structure along with 
the environment; to say that it receives traces can mean only that 
certam traces contribute to its continuous development, while other 
traces are not received by the Ego at all but accrue to those trace 
systems which form the non-Ego parts of the total field. Bartlett’s 
theory, if it is to be a truly concrete theory, demands such a separate 
Ego, just as ours docs; only in such a separate system is there a place 
for those faaors which m his theory rightly play a dominaung role, 
viz., the appetites and interests. Such an Ego system, both m process 
and trace, was introduced in Head’s schemata. True, Head’s notion 
has to be amplified: the Ego system is much more than those body 
schemata, and it is enclosed in and segregated from “environmental 
schemata.” The theory here defended can therefore be regarded as 
a form of Bartlett’s generahzations which includes the difference of 
Ego and environment in the trace system. 

Ego- and Environment-Trace Systems Dynamically Interde- 
pendent. This pomt must be elaborated. In our theory the total 
field of exatation is divided into two major sub-systems, each con- 
taimng numerous sub-systems of its own: the Ego and the environ- 
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ment. And the trace held which is created by the excitation field 
contains the same dichotomous orgamzauon. But these two partial 
systems are not independent parts, but sub-systems m the larger 
system of the total field and as such in dynamic interconnection, 
both in the process and m the trace phase. Therefore events m one 
of the systems will have their reverberations m the other: changes in 
the Ego, his desnes and interests, will produce changes in the en- 
vironmental system, and vice versa modifications of the former will 
affect the latter- the Ego of a person who has never left his own 
village must for that very reason be different from the Ego of a 
person who is at home in every country of the world. Although 
the relauon is mutual, it need not be symmetrical; the Ego system 
may, as a rule, very well be the dominant one. Furthermore, the 
growth of the two systems, the changes which they undergo during 
the period of the orgamsm’s hfe, must be very different from each 
other The directedness of the Ego which was formerly mentioned 
(Chapter VIII, p. 332) contrasts with the more contingent character 
of the successive environments. Therefore the orgamzauon of these 
two sub-systems must follow different lines; nevertheless, even here 
the mutual influence exerted by the two sub-systems upon each 
other must not be neglected Changes in the environmental trace 
system depend upon the condiuons within the Ego system. 

Aaul’s Experiments. This statement is substanuated by experi- 
ments of Aall’s. He invcsugated the influence exerted on recall by 
the atutude of the learner. In one group of experiments the sub- 
jects were told that they would be tested the next day, in another 
that a test would be made at some mdefimtcly later time. In the 
first group the subjects, instead of being examined on the following 
day, were told that unfortunately the experiment could not be 
carried out; in both groups, however, a test was taken four or eight 
weeks later. The material to be remembered was in one set of ex- 
periments a story, in another a group of ten or six objects. The 
results show a strong tendency for that material to be better remem- 
bered which was learned with the atutude that it would be tested at 
an indefinitely later time. When, however, in new experiments 
the subjects of the first group, expeaing to be tested on the foUow- 
mg day, were told that the test would have to be postponed to a 
later period, the difference between the two groups decreased con- 
siderably. Aall’s highly suggestive experiments and theoretical con- 
siderations, which in some respects foreshadow some of Lewin’s con- 
cepts and methods, are a first attempt at connecting memory proc- 
esses with conative ones. Naturally they leave many important issues 
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imsettled — among them, the influence of the learned material, al- 
though incidentally Aall reports that the two difierent attitudes 
gave no very clear difFerence in the recall of meaningless matenal. 
Posmvely, they seem to establish the fact that the trace systems de- 
pend upon their relation to the Ego system, being influenced by 
stresses within it that correspond to the purposes of the learner. 
Thus they confirm and supplement the much later results of Zeigar- 
mk which we have previously discussed (Chapter VIII, p. 337) 
and in which stresses withm the trace systems themselves and 
rween the trace and the Ego-system also exerted an influence on re- 
call and consequently in all likelihood upon the trace systems. 
Other Consequences. This mterrclatedncss between the trace sys- 
tem of Ego and environment has many consequences of which we 
shall discuss but a few. If an ob)ca in our behavioural world stood 
in a defimte relauon to our Ego, this connecuon will persist m the 
trace system, so that when we encounter the same geographical 
object ^e correspondmg behavioural one will be produced m a field 
determined by this trace and will therefore carry the old Ego- 
relation. This is the theory of the permanence of the functional 
characters which we have indicated in the mnth chapter (p. 393). 

Furthermore, if an environmental trace is in close connection with 
the Ego system it will not only be m commumcauon with the par- 
ticular time structure of that system with which it commumcated 
at the time of its formation; but because of the coherence of the 
whole temporal Ego system it will be in communication with later 
strata also. These relations, however, may be different in kmd from 
those which connected the trace with the contemporaneous Ego, 
since the later strata are different from the earher ones. It is tempt- 
ing to use this conclusion in explanauon of the well-known fact 
that we are apt to idealize our youth and all its surroundings. The 
home of our childhood days, which at the time was the “normal” 
and more or less “indifferent” environment, often acquires in later 
years a sort of halo. It seems at least plausible to interpret this as an 
effect of the communication between the old trace system of the 
home and recent strata of the Ego. 

FORGETTma THE AVAILABILITY OF TRACES 
Of all the changes within trace systems none has received more 
attention by psychologists than that which manifests itself m what 
we call jor getting. And yet, the relation between forgetung and the 
changes in the traces is by no means simple. It will be the last pro- 
blem of this chapter to clarify this relationship. 
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The term forgetting, like so many psychological terms taken over 
from common speech, refers to an accomplisl^ent, even though it 
be a negauve one, and not to a process. We speak of forgetting when- 
ever a previous experience is not available on a present occasion, 
although Its co-operation would help our present response. This 
lack of availability may have a number of different causes and 
therefore psychologically forgetting may entail a number of different 
processes. We have already (Chapter IX, p. 420) pointed out two 
different kinds of forgetting, cases where we fad to remember, al- 
though we might have remembered, and cases where we are really 
unable to remember. We must now follow up this clue and shall 
do so by investigating the causes responsible for inabihty to remem- 
ber. In terms of our trace theory this means that the present process 
cannot come mto commumcation with an older trace or trace system. 
This may be due to three causes: (i) The trace has disappeared, 

(2) the trace cannot exert an influence upon the present occasion, 

(3) the present occasion cannot commumcate with the trace. Let us 
discuss these possibdiues one by one. 

(i) Disappearance of a Trace. Whether a trace can totally dis- 
appear or not, i.e., whether after a lapse of time the organism will 
be exaedy the same as if the trace had never been formed, it is 
impossible to decide. A trace may, however, disappear in another 
way, VIZ., by being so transformed that it loses its individuahty, 
and even its identity. Qimplete disappearance must therefore be 
considered as a hmiung case of trace transformauon. Two ques- 
tions then arise, that of the causes of such transformauon, and that 
of Its nature. It has been an assumpuon, unphat if not exphcit in 
traditional trace theories, that traces undergo gradual destruction 
by orgamc processes which attack each trace independendy: the 
grooves in a scratched tablet are being gradually worn away by the 
“ravages of time.” It is impossible in the present state of our knowl- 
edge either to prove or to refute this hypothesis. Thus it may well 
be that general metabolic processes which have no specific relation 
to traces will gradually exert a destructive influence upon them. 
But It seems s^e to assume that by far the most powerful forces 
that transform our traces derive from the specific nature of these 
traces, their intrinsic structure, and their dynamic connection with 
other traces. Such influences may be destructive m various ways. 
We think m the first place of the low survival value of chaouc units 
discussed on page 507. If the coherence of such a figure is very 
weak. It may well disappear in the trace, which would then actually 
vanish as a trace of that particular chaotic figure. Since our be- 
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havioural field contains all the tune a mass of more or less chaotic 
parts, a great deal of our experience will be forgotten by such a 
process of dissolution of traces. However, when we remember the 
example of the face (Fig. 50) from which we derived the low 
survival value of chaouc forms, still another possibility of destruc- 
tion of traces obtrudes itself. We may raise the question: Does it 
make any difference to the trace of the original chaotic impression 
whether afterwards the figure has become well organized, the face 
discovered, or not? Unfortunately, as in so many cases, we possess 
as yet no experimental evidence to decide this question; but it re- 
mains possible, I should say even probable, that the reorgamzauon 
of the pattern interferes directly with the recall of the old pattern, 
i.e., it exerts a direct influence upon the old trace. If this assumption 
were right, new processes could affect old traces, if for some reason 
or other they were in communication. This conclusion seems highly 
plausible. It would explain the fact that it is often very difficult, if 
not impossible, to recall the old condition of a building, a street, 
after it has been rebuilt. In this case the old trace has not disap- 
peared completely. Enough of it must have remained to enable us 
to remember that there was an old building, different from the pres- 
ent one, which we entered a certain number of times— in many 
cases this kind of memory will not be enurely carried by the lan- 
guage system, although this can never be totally excluded— but the 
old trace must have been severely affected by our new recurring 
perceptions of the new building to justify the proposiuon that in 
a sense the old trace has given place to a different one. 

To these two possible causes of destruction of traces, autonomous 
through lack of cohesion and heteronomous through commumca- 
tion with a new process, we can add a third- heteronomous through 
communicauon with other traces. This case is realized in the aggre- 
gations investigated by von Restorff. Here a trace disappears by 
losing its individuality in a larger, badly aruculated aggregate. Such 
aggregates, again, must be formed conunuaUy, because our lives 
contain innumerable repetitions. The traces of such repeated occur- 
rences must form aggregates, just like the repeated elements in von 
RestorfFs senes or the repeated impressions in a senes of threshold 
experiments (Lauenstein). An everyday experience which many of 
my readers may be able to confirm: Every night before retiring I 
wind my watch. And every night brfore turning out my light, I 
check up whether I have actually wound it. A few minutes after 
the act the trace is still intact as the trace of havmg wound it tonight; 
but soon it disappears as such and melts into the aggregate of traces 
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of having wound my watch without temporal locus. It has lost its 
individuality. 

Many psychologists have pointed out the benefits which we derive 
from forgetting and which to some extent balance the disadvantages. 
Our discussion has revealed a number of causes why such forgetting 
IS necessary owing to the properties of the traces themselves. 

(2) Unavailability of the Trace. The second point: unavailabihty 
of the trace at the moment, though it is of enormous significance, 
has as yet hardly been investtgatcd. Probably there are many differ- 
ent reasons which may prevent a trace from influencing a present 
field. Here we take up a few examples to discover some of the causes. 
How can we explain our search for a name, a process which has 
been frequendy discussed in psychological hterature (notably by 
G. E. Muller) ? For some reason or other I happen to think of a 
person, a mountain, a town, but I cannot recall its name. Half an 
hour, four hours, a day later, the name will suddenly emerge, a proof 
that the failure to recall it originally cannot be due to a true loss of 
the trace The fact that the name comes to consciousness later may 
also shed some light on the causes which shut off the old trace from 
the new process. The situation of failing to recall a name is a situa- 
tion of an incompletcd task, i.e., the psychophysical field contams a 
part system under stress which can only be reheved by the recall 
of the name. That eventually such recall takes place forces us to 
assume that this stress in the (Ego-) trace system must have had an 
effect on the name trace system. We might venture to assume that 
this stress in the Ego system has broken through a barrier which 
shut oS the name trace from the present field. If this assumption is 
near the truth— and we have already shown why we have to assume 
an influence of the Ego system upon the trace systems — then we 
must conclude that the temporal stratification of traces is one of the 
factors which detertmne their availabUity. A trace within its stratum 
IS connected with the Ego of the same stratum, but may be far 
removed from the Ego of a later stratum. Such an hypothesis would 
explain certain effects of frequency and recency upon recall. If a 
process occurs at frequent mtervals, then through aggregation of 
the respective traces die developing trace system will be in com- 
mumcation with different strata of the Ego system, and will be more 
readily available for that reason. If the trace, on the other hand, 
is of recent origin, its stratum will not be very far removed from 
the present stratum, so that the barrier which might separate it will 
be less strong. 
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Mere temporal sequence, however, is but one factor in this com- 
plex dynamic connection. Availability of the trace, in cases con- 
sidered at the moment, depends upon proper connecuon between 
the trace system and the Ego. Now this connection depends upon 
a host of factors, among which the so-called conative ones are prob- 
ably of paramount importance. If a trace is derived from a process 
which was directly connected with a person’s interests, then it will 
have Its place m a field formed by processes of high intensity and 
will be in particularly close connection with the Ego system. Such 
traces then are favoured for many reasons. Belonging to a sphere 
of interest, these traces will find ready a trace system with which 
they will commumcate, and ever new traces will be formed which 
communicate with the same system, enlarging and stabibzing it 
continually. For aggregauon with its detrimental results is but one 
of many ways in which traces can commumcate. Instead of mere 
aggregates, in which the individual members more or less lose their 
identity and individuahty, articulated gestalt systems may be built 
up in which the individual members preserve their individuahty 
qua significant parts, in which they may even gain new dynamic 
properties as the whole whose parts they are is enlarged. Moreover, 
if aggregation takes place not between different members of the 
same class, as in von RestorfFs experiments, but between more or 
less identical experiences, then the mere aggregation will have a 
conservative effect on the trace, a conclusion which is borne out by 
the results of Perkins’s experiments which we discussed above. The 
change towards symmetry was more rapid over a long time in- 
terval when during this period no reproductions were made than 
when durmg this time the figures were reproduced once or several 
tunes. 

Furthermore, as long as the interest lasts, not only do these factors 
remain operative, but ever new Ego suata arc being brought into 
relation with the trace system, and this again makes it possible for 
the trace system to communicate with more and more other, non- 
Ego, trace systems. When the interest dies, all this is changed. The 
large system which has been gradually built up may disintegrate 
because parts of it may become connected with other interests. The 
original trace will become more and more isolated and more and 
more separated from the stratum of the present. In this sense we 
can therefore subscribe to Bartlett’s thesis that traces are “mtcrcst- 
determined, interest-carried” (see p. 519). 

In our discussion of the executive we distinguished several cases 
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according to the origin o£ the forces which started and controlled 
It (Chapter VIII, p. 344). There were forces within the Ego sys- 
tem, forces within the environmental field, and forces between these 
two parts of the total field. The same distinction has to be apphed 
to our present problem: the avadability of a trace may depend upon 
either of the three factors, whereas so far we have only discussed 
the third, the Ego-environmcntal forces. But what is true of these 
IS equally true of the others. How the survival of a trace depends 
upon Its connecUon with larger, environmental, trace systems, we 
have already discussed. Its availability will also depend upon this 
fartor. A trace strongly orgamzed within a larger trace system will, 
on many occasions, be less available, though it has a higher survival 
value, than a trace that has preserved a greater degree of independ- 
ence. We shall revert to this in the next chapter when we discuss 
thmking. 

The same principles apply to pure Ego traces. Parts of the Ego 
may gradually lose their connection with others, so that those traces 
which belong to the isolated parts become less available. To some 
extent this is a normal process, resulting from the development of 
the Ego. The effects are, however, particularly striking in abnormal 
cases, where the separation of some part of the Ego from the rest 
has acute emotiond causes. The fact that in such cases recall of 
events, totally “forgotten” in normal hfe, is possible under hypnosis, 
fits well into our theory, if we assume that in the hypnotic state 
radical transformations of the Ego system occur. 

(3) Failure of the Process to Communicate with an Otherwise 
Available Trace. Whereas the first two causes of the non-availabihty 
of traces for present processes lay in the traces themselves, the third 
resides in the processes which fail to communicate with a trace 
which other processes may easily connect with. Again there must 
be various causes which account for that failure. Their nature will 
become clear only after we have answered the converse question as 
to the factors which produce communication between a present 
process and a trace. The litde that is known about this interacuon 
will be discussed in the next chapter. This last point, however, is no 
longer, stricdy speaking, a case of inability to remember, but one 
where we fail to do so. And whether the cases of our second point 
should be considered as the one or the other is a matter of taste, 
depending upon our defimuon of inability. As a matter of fact, our 
discussion of the causes of the non-availability of traces has shown 
the relation in which the two types of forgetung which we formerly 
distinguished stand to each other. We need hardly add that our 
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three points arc not meant to be mutually exclusive. In each con- 
crete case all factors play some part, either conflicung with or re- 
inforemg each other. 

With this discussion we have estabhshed our theory of traces. 
In the next chapter we shall investigate more specifically the role 
which the trace systems play m actual processes. 
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DEFINITION OF LEARNING 

In our last chapter we developed a theory of “memorial fields,” 
i.e., we tried to estabhsh certain principles which explain why the 
psychophysical field at any one moment is affected by events which 
occurred in the past. We shall now test our trace theory by examin- 
ing what light It sheds on those processes which evidcndy depend 
upon previous experience. In common parlance the term learntng 
is used to denote this problem. For a long ume learned acuvides 
were sharply distinguished from original or inherited ones, and a 
number of theories were proposed to explain this difference and 
with It the nature of learning. Lashley disunguishes five ma]or types 
of such theories, some of them including several special modifica- 
tions, and finds none of them acceptable in view of the estabhshed 
facts (1929 a, pp. 556 f.). It will not be necessary to repeat the 
criticism of these theories after Lashley’s trenchant and lucid dis- 
cussion, which was preceded and followed by other attacks (c.g., 
Koffka, 1928, and Tolman). Instead we shall discuss the meaning of 
the term learmng in order to have a safe basis for our own theory. 

“Learning amounts to a change or modificauon of behaviour” 
(Woodworth, p. 163), or more fully : “In general, however, wc may 
say that learning is taking place wherever ^haviour shows a progres- 
sive change or trend, with a repeuuon of the same stimulating situa- 
tion and where the change cannot be accounted for on the basis 
of fatigue or of receptor and effector changes” (Hunter, p. 564). 
Humphrey, to quote lastly from this author, claims that modifica- 
tion of behaviour, though a necessary criterion, is not a sufficient cri- 
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tenon of learning. “Where there is learning the later actions of the 
series ordinarily differ from the earlier ones in the direction of the 
orgamsm’s advantage." And: “In order then to exhibit learning, a 
series of orgamc actions must first of all be such that later terms 
presuppose earhcr ones, which is the same thing as to say that 
modification has taken place; but in addiuon the series wiU gen- 
erally show a general approximation to an optimal term, optimal, 
that is to say, from the point of view of systemic conservation” 
(p. 105). 

LEARNING AS ACCOMPLISHMENT AND AS PROCESS. THE POSITIONS 
OF LASHLEY AND HUMPHREY 

All three authors, and the last most clearly and consciously, de- 
fine learnmg as an accomplishment and not as a process or per- 
formance. Thus by their definition they raise the problem as to the 
nature of the process or processes which account for this accom- 
plishment, a problem which Lashley formulates in these terms: 

. . we are justified m raising the question whether the concept of 
learning or of memory embraces a unitary process which can be 
studied as a single pri^lem, or whether it may not instead cover 
a great variety of phenomena havmg no common orgamc basis" 
(p. 525). Humphrey, on the other hand, intends to find such a com- 
mon principle in ^ learmng accomplishments. We have seen in 
Chapter X that he rejects any theory of learning which intro- 
duces a specific new factor different from those that explain other 
types of behaviour. His posiuvc thesis is that learning can be ex- 
plained as an integrated reacuon, integrated not only in space but 
also m time. . . it may be repeated that startmg from the concep- 
tion of the organism as reacting or adjusting to a single stimulus or 
situation, learning must be considered as the process of making an 
adjustment or total reacuon to a total senes of such stimuh or situa- 
tions. It is essenually simdar to the process famihar as the act of 
respondmg to a situauon by means of an integraUve process. It in- 
volves no new prinaple, but merely the extension of one already 
known” (p. 104). “All integraUon is four dimensional, it is integra- 
tion of orgamc processes, events, correspondmg to external changes 
that are four dimensional also. ... If, then, we regard the act of 
‘associative memory’ not in itself but together with the preceding 
acts that go to form the total relevant series, we have a unified 
total Response to a four-dimensional Situadon, requiring four- 
dimensional integrauon of neural impulses” (p. 117). “Kohler’s 
chimpanzee connected into a unity two sucks and the banana which 
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were simultaneously presented in space. The ammal’s reaction is to 
the total spauo-temporal situation including these three speahe ele- 
ments, which the creauve, integrauve acuvity of the animal has 
interrelated. In the same way the animal learmng by repeution 
effects a similar creauve integrauon involving the similar elements 
in the repeated situauon” (pp. 119-20). “Learning has been defined 
as the act of adjustment to a complex repeuuve situauon” (p. 124). 
The difference between Lashley and Humphrey is more apparent 
than real. It hmges on the term “common orgamc basis.” If this is 
to mean that special “mechamsm” involved in different acts of learn- 
ing, Humphrey would agree thoroughly with Lashley; but by his 
unitary theory of learning he means a commumty of principle or 
law, which under different condiuons, i.e., for different perform- 
ances and in different individuals and species, may lead to very 
different actual occurrences, but as such is nevertheless the same in 
all of them. And this, Lashley in his turn might easily accept. 

Criticism of Humphrey. As previously stated I am in full accord 
with Humphrey m his attempt at explaimng learmng, or memory, 
without the introducuon of a speaal faculty. But his soluuon, as 
presented in the preceding quotauons, seems to me at least incom- 
plete. I am not certain whedier I understand Humphrey correctly; 
therefore the following critical remarks, although aimed at him, 
may not strike him; even so they would not be entirely lost inas- 
much as they deal with a posiuon which it is tempting to take. 

Four-dimensional Organization. We have argued ourselves (in 
Chapter X) that reahty cannot be treated in terms of space alone, 
that the tune dimension must necessarily be included. From this in- 
sight It is easy to pass on to a theory in which the four-dimensional 
space-ume continuum plays the same role which the three-dimen- 
sional space conunuum plays in spatial organization, a role in which 
all four dimensions are absolutely equivalent. Such a theory, if it 
were tenable, would solve many of our problems much more directly 
and simply. We might, e.g., consider a one-dimensional structure 
in this four-dimensional conunuum different from a point, hke a 
melody. And then we could say that the melody was orgamzed in 
the time dimension just as a curve is organized in space-dimensions. 
I resisted this temptation in the case of the melody, and other 
temporal units, because it seemed to me to be no more than a formal 
analogy devoid of a concrete dynamical meamng. Since I shall now 
criuaze Humphrey’s applicauon of a similar conception to learning 
I shall omit a detailed ^scussion of ray refusal to treat ume umts 
in this manner. Moreover, several of my reasons are implicitly con- 
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tained in my carber arguments. My criticism of Humphrey starts 
from his concept of the total four-dimensional situation to which 
there is a total and umfied response. The quotation from page 103 
given on page 530 continues: “Because the senes consists of related 
terms it is a umty.” I find both terms, “total situation” and “four- 
dimensionally integrated reaction,” inadequate not because they 
are intrinsically bad, but because without further elaboration they 
are not concrete enough. How is the “total situauon” to be defined? 
We saw the difficulty inherent in this concept when it is used in a 
purely spatial connotation (sec Chapter IV, pp. 158!.). How much 
more difficult docs it become when the time dimension is included! 
Without modification the “total situation” is the whole spatio- 
temporal hfe history of the person. But no process is explained if it 
is referred to this practically infinite mass of events. Humphrey, 
very appropriately, speaks of repetitions of a stimulus situation which 
form a total situation in their entirety, i.c., he specifies “total situa- 
tions” so as to mean something different for each special occasion. 
If I learn to type, the former occasions on which I practised, together 
with the present, form the total situation; if I try to learn to play 
tennis, all my efforts in this direction make the total situation, etc., 
etc. Therefore, the speafic total situation cannot simply be taken 
for granted; instead we must explain why certam past events and 
not others jom with the present occasion to form a total situation. 
The mere recourse to four-dimcnsional space-time avails us nothmg 
in the solution of this problem. The same conclusion arises from 
a different starting point. Not all objects “learn,” although they all 
occur and behave m the four-dimensional continuum. A billiard ball 
is “as good” when it is brand new as after it has been used for years, 
because it is so elastic that it regains its original shape after each 
deformation produced by cue or cannoning ball. For the billiard 
ball the past does not exist. Therefore, objects which have memory, 
be they pieces of wire or human orgamsms, must be different from 
bilhard balls, in the sense that they never regain their old status 
completely, once they have been affected. We called the change 
which cannot be completely annihilated in objects with memory, a 
trace. By means of this concept, finally, we were able to overcome 
another difficulty inherent in Humphrey’s four-dimensional total 
situation : the difficulty, namely, how the past can affect the present 
(see Chapter X, p. 429), a difficulty which seems to me not solved 
by the mere reference to space-time. 

Let us now turn to the second term, the unity of the learning 
series, the four-dimensionally integrated reaction. While our attitude 
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to the first, the £our-dimensional total situation, was to consider it 
incomplete without the assumpbon of traces and a principle of 
selecbon, our atutude to the second must be somewhat different 
The term applies very well to melodies and other temporal umts. 
But does It apply in the same way to the progressive learmng series? 
Humphrey, although he has not discussed the example of the mel- 
ody, has seen this difficulty. He compares an ordinary purposive ac- 
bvity with learmng activibes and claims that they are essenbally 
similar in nature. “The fact that learning ordinarily implies an inter- 
nuttent senes of acbons, the ammal being put mto the maze three 
times a day, for example, while in the interval it is in its cage, docs 
not consbtute an essential difference between the purposive and the 
learned acbvity. For many ‘purposes’ are interrupted in the same 
way” (p. 127). Now one may well admit that interrupbons qua in- 
terruptions do not constitute an csscnbal difference between the two 
kinds of activities and yet may withhold assent to the statement that 
therefore the two acbvities are essenbally similar. For a purposive 
acbvity or a melody completed after an interrupbon is sbll one and 
the same acbon or melody. The dynamic situation is such that the 
complebon is demanded and that the interruption has the funebon 
of an obstacle. But the repebbon of a purposive action or of a melody 
IS not the same action or melody as the first; there need be nothing 
m the dynamic situabon that demands repebtion. The second occur- 
rence, besides being numerically different, will also in many cases 
be qualitabvcly different — that is what we call learning, and that 
is what we want to explain. To call the first and the second event 
together a total reacbon seems to me neither to be correct nor to 
supply that explanabon. It is not correct in the sense in which one 
acbon or melody is a total reacbon, for in these all parts demand 
and support each other in one contmuous process, or if the pur- 
posive act IS interrupted before completion, at least in one directed 
tension. Particularly m the melody the end requires the rmddle and 
the beginning and derives its meaning from them, while in the 
repctibons of one and the same event no such relabon necessarily 
holds. If, for instance, a person could execute a perfect tennis sboke 
the first time he made it, all the training that is ordinarily necessary 
would be superfluous. A perfect stroke is a perfect stroke and no 
different whether it is executed after much or little practice. Fur- 
thermore, often enough the repetition occurs undemanded by the 
earher occasions. That means: the later process, which derives some 
of Its characteristics from the earher ones, often requires the occur- 
rence of some event in the geographical environment that is con- 
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tingent or advcnuuous with regard to the previous events. These 
previous events are over and done with, they contain in themselves 
no factor that can produce an occasion for the renewed occurrence 
of a similar event. A very simple example: a person comes for the 
first time in his hfe to a place where there is heavy snow. He will 
find walking through the shppery streets a very difficult task. If 
the snow stays on the ground, he will gradually become more sure- 
footed, but his action of walking on it is over when he has reached 
his desunation, and whether the snow stays or goes or whether a 
new bhzzard presents him with new opportumues for “practising” 
has nothing to do with his accomplishment. This contingency of 
the occasions that are necessary for the repetition of the processes 
again makes it impossible for me to accept the sum of the subse- 
quent repeutions as one total response. 

Learning as Process. When Does It Take Place? This criudsm 
of some of Humphrey’s concepts does not, however, imply that we 
disagree with him m his general position that learnmg must be 
explained without the introducuon of a new specific principle. To 
sec this, and thereby how close our position is to Humphrey’s, we 
shall analyze some learning activities raising the question when 
in these activities learmng takes place. Since the greater part of 
learning occurs without the intention to learn, we shall choose cases 
of this kind. They include all ammal learning, for an animal in its 
trials runs for fo^ or to escape pumshment, or to explore, or for 
some other reasons, but certainly not in order to learn. The same 
IS true of many human activities, such as the one last discussed, the 
improvement of a person’s ability to walk on slippery streets, and 
also of the acquisiUon of language by an infant, or the “learning of 
the lesson of experience” in the soaal situations of the adult; here 
the behaviour is directed towards good and tactful conduct, and 
again not towards learning. 

But let us start from a simple example. How docs the stranger 
from a more clement climate learn to walk safely over frozen 
ground? Let us, for simphcity’s sake, assume that ^eady on the 
second occasion he is more skilful. Is this second performance the 
learning? Certainly not; it is, as everyone will agree, a learned 
acuvity to the extent that it is dependent upon the first Then the 
first performance must be the learning acUvity, and yet it had 
nothing to do with learmng qua learmng, but served only the pur- 
pose of going from one place to another. As such, then, it has no 
claim to he called a learning acuvity, whereas viewed retrospectively 
from the improved second performance it must be so called. What 
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IS true of the Erst holds equally for the second, for a third per- 
hirmance would show a new improvement, and so forth. 

Learning and Traces. This case is typical, and it shows that any 
activity might be called a learmng activity, provided it fulfilled 
some specid conditions which we shall state later. This proposiuon 
might look hke a purely verbal soluuon of a real problem, but this 
IS not Its intent. We can show in what respect, or why, an acuvity 
IS a learning activity. Supposing that the orgamsm, after a process 
had occurred in its psychophysical field, returned completely to its 
old state, hke the billiard ball of our previous discussion. Then each 
process occurring on repeated occasions would be similar to the first 
process, differing from it only inasmuch as the external condiuons, 
or the desues and interests of the organism, were different. But the 
former performances could not be responsible for improvement in 
the later ones: the same system exposed to the same forces for a 
number of times must react each time in exactly the same manner. 
As a response to the set of external and internal conditions the first 
response is thus not a learmng response, for it might be the same 
as It IS now if the organism were totally “elastic,” i.e., if it re-instated 
Its old condition completely after the performance is past. But we 
know that the organism is not of this kind; it cannot return to its 
old state because the process itself effects a permanent change in it, 
the trace. Such a changed orgamsm, if exposed a second time to 
the same stimulus situation, must, qua different orgamsm, behave 
differently the second time from what it did the first ume. There- 
fore the first performance, inasmuch as it leaves a trace, is a learn- 
ing process, provided we use modification of behaviour as synony- 
mous with learning, a usage which Humphrey has criucized for 
good reasons, reserving the term learning for such modificauons 
as show “improvement.” Improvement looks like a purely prag- 
matic criterion. Although I agree with Humphrey that it is not, but 
points to a much more essential feature of the modification, I shall 
leave this point open for the moment. At present it is sufficient 
to point out that die process by leaving a trace must modify later 
processes in some respects, improvement being but one of the pos- 
sibihties. But all possibihues of modification, whether we dub them 
learning or not, must be derivable from the same pnnaple, the 
special kind of modification depending upon the parucular nature 
of the case in a manner to be discussed presently. 

Our Theory Consistent with Hnmphrey’s Main Principle. But 
first It will be worth our while to consider how far we have lived 
up to Humphrey’s principle that no new factor is to be introduced to 
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explain learning. The result of such reflecuon must be that we have 
not violated this postulate. We included m our explanation nothing 
but the process itself with its effect on the organism, called a trace. 
This is no new assumption. It is not self-evident that a process 
should leave no trace, and therefore the assumpuon of such a trace 
is not the introducuon of a new factor. The organism is in this re- 
spect similar to many morgamc systems. Therefore, if we use the 
term in the widest possible sense, it is perfectly correct to say that 
every process is in some respect a Icarmng process. 

Learning and Repetition. This wide use of the term has, however, 
its disadvantages. To quote again from Humphrey: “A burnt child 
that used its experience in order to acquire deftness in plunging its 
hands into the flames would be a candidate for an msutuuon” (p. 
105). To give a different example; repetition may lead to bad habits 
as well as to good ones; thus it is very difficult to learn to pronounce 
a word correedy once one has acquued the habit of pronouncmg 
it incorrecdy, a fact I know well from my own experience.^ The 
same is true in acquinng a motor skill, be it the proper stroke at 
tennis, the posidon of the body in skiing, or anything else. One may 
easily start “wrong” and then acquire bad habits which will prevent 
one from really “learning” the desired activity. In such cases prac- 
uce does not lead to an “optimum,” regard^ from the pomt of 
view of adjustment to the specific situation, even though the mod- 
ificadons produced by such bad practice may have a direcuon to- 
wards a final term. And so we can now resume the question which 
we held in abeyance as to the causes which determine the role of 
pracuce or repetiuon; whether it leads to real learmng in Humph- 
rey’s sense, to bad habits, or has no effect at all An example for this 
last case is taken from Kohler’s anthropoid work. The reader may 
remember that one of the problems set to the apes required the 
stacking of boxes for the attainment of the goal. This activity be- 
came a real pastime for the ammals, which practised it continually 
over a long period, with the strikipg result that they showed no 
improvement whatever. Their stacking was, at the end as at the 
beginning, a mere pihng of one box on top of one or two others 
without any regard to the stabihty of the structure achieved. Only 
because of their great skill and uncanny bodily balance were they 
able to reach the suspended fruit before the sh^y edifice on which 

1 Thu u m no contradiction to Dunlap’s position that a had habit u most easily 
broken by repetition. For in the cases considered by him the bad repetition takes 
place with the knowledge that it u bod, and that mtroduces of course an entirely 
new set of condinons. 
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they stood collapsed. Kohler’s film and to some extent the pictures 
in his book show the nature of this performance which will raise 
the hair of the spectator. Why, however, was there no improve- 
ment? Why did the traces of the previous performances not in- 
fluence the execution of the later ones so as to make them progres- 
sively better and better? Why, otherwise expressed, was the prac- 
tice of the apes in box stacking so different in its effeas from the 
practice of a human pupd m a typewrmng school? 

Repetition of Accomplishment and Repetition of Process. No ex 
planation can be given as long as one thinks of these activities in 
terms of accomphshment. If one activity improves through prac- 
tice while another one does not, the reason must be that the traces 
are different in the two kmds of pracuce in such a way that this 
difference accounts for the difference m the effect of pracucc. This 
does not mean that the traces of the two accomplishments, typing 
and box stacking, are thus different; for one could think of condi- 
tions under which pracucc with the typewriter causes no gain in 
typing abihty — e.g., when a child plays with it before he can read 
or write— and conversely box stacking by human bemgs may very 
well be improved by practice. Therefore the processes which pro- 
duce the traces must be different in two acUviUcs which show such 
different eflFccts of pracuce, no matter whether these processes cor- 
respond to the same or to different accomphshments. In the case 
of the ajjes, box stacking was merely the action of getting one on 
top of the other; the aspect of doing this in a mechanically stable 
way, mvolvmg definite spatial relauonships of the top of the lower 
and the bottom of the higher box, was totally absent from their 
behaviour, i c., from the processes which actually occurred in their 
psychophysical field, and therefore also from the traces which these 
processes left behind. But the trace field as a remnant of a process 
distribution has nothing m it to influence a new process occurring 
under siimlar stimulus conditions that would make the process dis- 
tribute Itself in a direcuon different from the one to which it owes 
its existence. Rather, the ordinary facts of practice prove that repeu- 
uon of activity A wdl create an aggregated trace system of such a 
kind that acuvity A will become more stable and regular and thereby 
exclude variauon into a very different acuvity B. Applied to the box 
stacking this means that improvement of this performance can occur 
in the dnecuon of greater stability of the structures created only 
when at one stage in the series of building acuviues the process itself 
has something to do with this stabihty so that the trace left by it can 
influence the following performance. Generally speaking, if an ac- 
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complishmcnt X involves the aspects A, B, C . . . , then improve- 
ment can occur only in those aspects which were, in however low a 
degree, also represented m the process and were thereby left in the 
trace system. Since every accomphshment is of this type, repeu- 
tion can lead to improvement only to the extent to which the partial 
aspects arc present in performances. If, in accomphshing X, I have 
not performed A, although I have accomplished it, this perform- 
ance wJl have no pracuce effect for the future accomplishment of 
A, however much practice effect it may have on other aspects of X 
which were part of my actual performance. 

Repetition of Occasion. Its Two Functions. Consequently repeu- 
non of the same accomplishment may have very different effects if 
during this series an aspect A occurs for the first time. Before this 
occurrence repetition can have no effect for A; afterwards it can. 
Repetition of the occasion, therefore, has a double function for 
learning. On the one hand it gives a number of opportunities for 
the particular process to occur for the first time. Up to that pomt 
It has no mflucnce on later performances of this process. On the 
other hand, once the particular process has occurred each repeuuon 
will add to the parucular trace system or aggregate and thereby 
exert an influence on later performances. Since repetitions have thus 
a different function before and after a crmcal occasion the mere 
counting of repetitions per se does not seem to be valuable for a 
better understanding of the learmng process unless the experimenter 
knows beforehand that the process in the development of which he 
is interested occurred at the first repcution. Therefore, much ex- 
perimental work on memory possesses less significance than has been 
attributed to it. 

Repetition of Process and Tolman’s Position: the Law of 
Frequency. According to our theory repeuuon affects learmng di- 
rectly only qua repeuuon of the process. This seems at first sight 
to be in contradicuon to Tolman’s posiuon, although a closer in- 
specuon seems to me to reveal that the two posiuons arc more or 
less idenucal. Tolman disunguishcs between two meamngs of the 
law of frequency, one of which he considers correct; the other, the 
one usually given to it, he shows to be contradicted by the facts. 
“The Law of Exercise . . . holds, we shall assert, when that which 
is meant by exercise is frequent and recent repeuuon of the whole 
stimulus situauon, irrespccuvc of whether m the given trial the 
animal chooses a correct or an incorrect path. Exercise in this sense 
means the frequency and recency with which the whole problem, 
as a problem, is met and responded to” (p. 346). “In the second 
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meaning of the Law of Exerase . . . what is meant by frequent 
and recent exercise seems to be frequent and recent ‘diffcrcnual’ 
exercise upon the correct path at the expense of the incorrect paths” 
(p. 347) . These statements might be read so as to contain a theory 
the direct opposite of the one here presented. Tolman’s true law 
seems to treat repetition as repetition of an accomplishment, the false 
as that of a performance and process, whereas in our theory the roles 
were exactly reversed. But as already pointed out, this impression 
would be erroneous. From Tolman’s apt and trenchant refutauon of 
the false interpretauon it appears that in this form of the theory 
repeution really means accomplishment, and from the later state- 
ment of his own law, that the &st interpretation really refers to per- 
formance or process. It is hardly necessary to devote much space to 
the mterpretation rejected by Tolman, since its main supporter, 
Thorndike, has repudiated it himself on account of his own ex- 
tended experiments. I shall only demonstrate by one example why 
Tolman’s cntiasm can be translated into the terms: accomplishment 
vs. process. If an animal learns to run through the correct path 
because all blind alleys are blocked, then his process of running 
through these correct paths leads to the same accomplishment as 
that of an ammal which makes a perfect run after having learned 
the maze with the blinds unobstructed, but qua process it is totally 
different. To run through the only open path is different from run- 
ning over a path which at various points forks in two or more direc- 
tions so as to necessitate a choice. Only when choice can occur dur- 
ing the learmng will the performance have the “choice” character, 
otherwise it will not, and therefore an animal which has been trained 
with entrances of culs-dc-sac blocked has not learned “the maize”; 
i.e., It will commit errors as soon as the blocks are removed. Tolman 
reproduces a quotation from Carr, from whose work this example is 
taken. With the omission of the first sentence this quotation follows: 
“. . . a certain number of errors must be made and eliminated be- 
fore the subject is ever able to run the maze correctly. Correct modes 
of response are established in part by learning what not to do.” 

LEARNING WHAT NOT TO DO. Carr’s highly instructive results offer 
a convinang argument against a wrong interpretauon of the role 
of repeution. But Carr’s words as just quoted do not do full justice 
to this significance, because Carr speaks in terms of accomplishment 
and not of performance. It is perfectly true to say, as he does, that 
in order to learn what to do we must also learn what not to do, 
but this statement, referring as it docs to accomplishments, must be 
translated into terms of performance or process. Let us try to do 
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thu for the maze experiments under discussion. When the animal 
comes to a fork in the maze for the first time and enters a bhnd 
alley, this part of its behaviour is no different from the rest. When 
It then runs against the barrier and has to retrace its steps, some- 
thmg new may happen: the cul-de-sac may become a different kind 
of path from the ones it has traversed so far; and even its behaviour 
m running to the barrier may thereby become changed from “a con- 
tinuauon of the original run” mto a “deviation.” Now this change 
cannot, of course, occur in the process of this run itself, but in its 
recent trace system. The assumption that a recent trace may be 
changed by later processes is by no means introduced to explain ]ust 
this parucular case. It is a very common experience in music. Let 
a piece begm with the notes: c e d g . . . and after the second or 
thnd tone c will have become established as the “tonic”; but in 
another piece, which begins with c f e d . . . , f will assume this 
role and c that of the dominant. Another example is a statement 
such as this: “A motorist comes to a big sign: ‘Fine for Parking’ 
and there he parks.” The last word of this sentence changes the 
meamng of the word “fine.” Although puns are particularly fit for 
demonstrating this transformation, it occurs conunually as we listen 
to speech; words gain their full meamng only from others that pre- 
cede or follow after them. 

Therefore we may now return to our maze The wall at the end 
of the blind alley may retroactively change its behavioural character- 
istic and thereby also the behavioural aspect of the runmng through 
the alley, i.e., its nature as a process or performance. Thereby the 
other end of the fork will also be affected, in contrast to a “devia- 
tion” It will, eventually, become “the true path.” Thus taking this 
path is, qua process, different for this animd which had the chance 
of entering a bhnd from what it is for an animal that finds all 
bhnds blocked. Thus we have translated the “learnmg what to do 
by learning what not to do” from accomphshment language into 
process language. At the same time we have prepared an explana- 
tion of the role of success in learning. 

Let us return to Tolman’s two interpretauons of the Law of Exer- 
cise. We see now that the second, which he rejects, is a law of ac- 
comphshment and therefore at fault. His first interpretation, viz., 
repetiuon of the whole sumulus situauon irrespective of the fact 
of the ammal’s behaving correctly or incorrectly m it, is accept- 
able because it leaves room for the two functions of repetition which 
we deduced above (p. 538). Repetition of the same stimulus sit- 
uation gives a chance for the arousal of the correct process, and after 
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it has been aroused its repeution will strengthen it, because what is 
now repeated is the proper, process and not a process which leads 
to the same accomplishment only under the particular conditions. 
But so far the Law of Exercise is, stricdy speaking, not a law. When 
Tolman eventually formulates his law of frequency, he does it in 
terms of process: frequency and recency of the particular process 
will favour its recurrence. Since he expresses it in his own elaborate 
terminology which I do not want to explain here, I refrain from 
quotmg his text (on p. 365 of his book). 

THREE PROBLEMS INVOLVED IN LEARNING 
We can summanze the precedmg discussion in this way: the ac- 
comphshment of learmng as a modification of behaviour can be 
analyzed on its process side into three different constituents: (i) the 
arousal of a speafic (the “correct”) process; (2) the trace of this 
process; (3) the effect of this trace on later processes. In an earher 
analysis (1925 a, 1928) I disunguished two problems of learmng: 
the problem of achievement and the problem of memory. The 
problem of achievement refers to the first point of our analysis, 
the problem of memory to the two last. In our present treatment we 
have already dealt extensively with point (2) of our analysis, the 
formauon and change of traces (in the last two chapters). In this 
and the next chapter we shall discuss the first and third point. That 
learmng necessarily implies all three pomts is easy to demonstrate. 
If no new process ever occurred, there would by definition be no 
learmng. If the new process left no trace, a recurrence of the condi- 
uons would not lead to an improved performance and the same 
would be true if the trace failed to influence the newly aroused 
process. The interconnection of the three problems is still closer. 
True enough, the arousal of a new process does not necessarily pre- 
suppose the existence of traces. At some time or other in the early 
history of each individual orgamsm new processes must occur with- 
out pre-existing traces, and that such processes would possess their 
own mtrmsic order has been shown m the discussion of Chapters 
rV and V. It is qmte a fasanatmg task to speculate how much a 
ficuuous orgamsm without any memory could achieve. We men- 
tioned before that a person who, the first tune he tried, could strike 
a tenms ball as well as a champion player would need no practice, 
and that means also no memory for this skill, and we nught go on 
pursmng this hne of thought. However, we shall leave this highly 
suggestive speculation to the reader who will, if he makes the at- 
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tempt, discover easily enough for himself whether God needs 
memory or for which of his functions he needs it. 

The Circular Relation Between Process and Trace as the Canse 
of Mental Development. We shall stay on this earth, and there new 
processes occur in systems already endowed with traces; it is this fact 
alone that makes mental development intelligible. For by occur- 
ring in trace-endowed systems processes will be influenced by these 
traces, and the novelty of a process itself may in a large measure 
be due to the traces. Such a new process leaves a new trace m its 
wake, which m its turn may contribute to the arousal of another 
new process which without it could not have arisen. Thus by pro- 
cesses making traces, and traces processes, the system is bound to 
develop if for the moment we mean by development the production 
of ever new processes. It is obvious that development in this sense 
depends entirely on the efferts that traces can exert on later proc- 
esses, i.e., on the solution of our problem (3). 

Auociationism and the Problem of Achievement. Traditional 
empiricism, which m the precedmg chapters I $0 frequently made 
the butt of my criticism, has been the failure I consider it to be 
because it never recognized the full import of this problem. And 
this lack of insight is closely related to its complete eluninauon of the 
first problem, our problem of achievement. Empiricism has been 
based on two basic concepts: sensation and association. The first of 
these two has been criticized in an earher chapter (Chapter III, p. 
103 f.) ; the second one requires a few words of comment. I shall for- 
bear to go into the long history of associationism. Suffice it to say 
that in this history the concept, while becoming more and more 
sharply defined, was at the same time narrowed down to one and 
only one type of relation. Whereas originally several kinds of assoaa- 
tion had been distmgmshcd, viz., assoaation by conuguity, by sim- 
ilarity, and by contrast, only the first survived in the process of de- 
velopment, reaching its climax in the concept of the conditioned 
reflex. Association by contiguity established a purely existential and 
external relation between any two events that happen to occur in 
spatial or temporal neighbourhood. The associauve bond between the 
two items A and B is, according to strict associadonism, due exclu- 
sively to their occurring together and is quite independent of the 
intrinsic characteristics 5 A and B. Radical associauonism will even 
explain the differences between A and B, apart from differences in 
sensory content— blue, red, loud, sweet, etc.— by associauon: since 
association obtains as a rule not between “simple sensations”— a 
concept which was a crux in every assoaationistic system — but be- 
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tween perceived objects, these objects were themselves explained as 
complexes of sensauons held together by particularly strong associa- 
tive bonds. Thus associationists were by the very extension of their 
fundamental assumpuon prevented from ascribing any importance 
to the mtrinsic qualmes of the associated items, all such items difier- 
ing from each other merely in associauve combinauon and the sense 
quahties of their elementary consutuents. Associationism was there- 
fore bound to react violently agamst gestalt theory, which, as we 
demonstrated m the preceding chapters, has a very definite and im- 
portant place for red intrinsic differences between behavioural ob- 
jects, intrinsic differences which arc not reducible to associauon. The 
most detailed and impassioned associatiomsuc attack against gestalt 
theory came from G. E. Muller, who published a special monograph 
against it (1923). Since Kohler (1925 a) rephed extensively to this 
attack, showing the inconsistencies of Muller’s arguments and the 
ad hoc hypotheses which again and again he had to attach to his 
old system in order to deal with facts discovered by gestalt theonsts, 
I need not pursue this matter any further. 

The one important point for us to note about associauomsm is 
that It knows only one kind of connccuon or interaction between 
elements, that of association. Wherever parts of a larger whole are 
found to hang together m some way or other, such commumcauon 
IS described and treated as assoaauon, a purely external and existen- 
tial bond. Thus the members of a learned series of nonsense syllables 
are not only associated one with the other — in various degrees, ac- 
cording to proximity and other factors — but also with the place 
they occupy in the total senes, which in persons with imaginal 
diagrams hke number-forms means assoaauon with a spaual locus, 
just as a quotauon, whose position on the page we remember, is m 
this view associated with the parucular part of the page. Similarly, 
if we see a square and not four lines, it is because these four hnes 
have become associated, and so forth. 

Such a theory can know no real problem of achievement. The new 
process which is to be learned, i.e., strengthened by rcpeuuon, is 
always a process of assoaauon, and since its one cause was consid- 
ered to be conuguity, no problem even arose as to what produced 
such a new associauon. As far as I know, assoaationism, which 
based its theory on experiments of the rote learning type, has never 
felt the need to tackle this problem. A new situauon for assoaauon- 
ism arose, however, when the experimental base was changed. We 
gam a new point of view for evaluaung the achievement of Thorn- 
dike’s first animal experiments when we compare them with the 
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experiments invented, refined, and almost endlessly repeated in Ger- 
many. For in Thorndike’s experiments an anunal has truly to learn 
something new which is not presented to it readymade as the non- 
sense syllables are to the human subject. Therefore something hke 
our problem of achievement arose; how does the animal arrive at 
the correct response for the first time? But Thorndike’s assoaauon- 
ism prevented him from seeing the real sigmficance of this problem, 
because he never doubted that associauonism, or “connecuomsm” — 
an even more rigid form of the same general way of thinkmg — was 
the only way of explaining it. And so he invented his principle of 
multiple response, m which all responses that the animal can make 
in any situauon are lying ready withm the animal as inherited reflex 
connections. I have ^scussed Thorndike’s theories in another book 
(1928, pp. 130, 138, 180 f.), and therefore refram from repeaung my 
argument. Against its critical tendency I want here to emphasize 
the great potential gam which psychology derived from the change 
of method introduced by Thorndike, a change of method which 
has prepared the way for the recogmtion of the true problem and 
has tremendously broadened the discussion of the problem of learn- 
ing by the introduction of the much debated law of success which 
we shall discuss later. 

LEAKNING DEFINED BY PROCESS 

Let US briefly summarize what we have gained, by giving a new 
explanatory defimuon of learmng. Learmng, as the modificauon of 
an accomplishment in a certain direcuon, consists in creating trace 
systems of a particular kind, in consolidating them, and in making 
them more and more available both in repealed and in new situa- 
tions. This describes learnmg because available traces modify new 
processes and thereby achieve modificauon of behaviour and ac- 
complishment. 

Consolidation of Traces. Little need be said about the consolida- 
tion of traces, for we have discussed in various parts of our last 
chapter a number of causes which counteract consohdaUon. We may 
summanze these discussions in our present context by saying that 
consohdaUon will be achieved by stable articulate organization. In- 
articulate organization, mere aggregation, is detrimental to con- 
sohdation, as von RestorfiE has shown, and similarly traces of chaoUc 
processes are unstable. Articulate organizauon h^ two aspects. In 
the first place the individual trace may be more or less aiticulate, in 
the second the trace may be a more or less aruculate and significant 
part in one or several larger trace systems. Thus repetition may play 
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a third role which wc have not yet discussed. I£ the same process 
occurs repeatedly in different contexts it may gain stabdity by the 
place It assumes m the trace systems o£ each o£ these contexts. 

The rules which we have laid down for consolidation are not mere 
empirical rules but follow direcdy from our laws of organization. 
We know that segregation and unification require mhomogcneity 
and vary directly with the degree of inhomogeneity. In “aggregates” 
each trace finds itself in a quasi-homogeneous environment and must 
for that reason lack stability. Conversely, an “isolated” trace is a 
region of mhomogcneity, and for that reason stable. But wc saw 
that degree of inhomogeneity is by no means the only factor deter- 
mimng orgamzation. We found besides such factors as good con- 
tinuation and closure. If we apply these to traces wc are led to our 
rule that articulate orgamzauon favours stabdity. For a trace which 
forms a “good” part of a brger system is maintained by the forces 
of the whole system, whde one that does not conform to the pattern 
of the whole will be exposed to forces within this whole which tend 
to change it. 

A New Double Role of Repehtion: A Paradox. Yet this cannot 
be enough. Repeution is without a doubt, to a certain extent and 
under defimte conditions, a very powerful factor in stabdizing traces. 
This fact introduces into our theory a sort of paradox which we shall 
have to solve. For we saw that repetition cannot mean the strength- 
emng of one trace but the budding up of a trace system composed of 
as many members as there are repcuuons. Thus we obtain neces- 
sanly an aggregate of traces which should interfere with consohda- 
tion. This seems paradoxical in view of the beneficial role which 
repetition plays in all Icarmng, but m reahty it is not. For the effect 
which we have just derived from our theory, mterference with the 
stabihty of a trace by repeution of a process, actually occurs. There 
IS loss of consohdauon of the single individual traces which we are 
apt to overlook because it is accompamed by a gam in the stabdity 
of the trace system. When wc learn to type, the individual lessons 
will soon be forgotten, and the clumsy movements which we orig- 
inally executed will at a later stage be impossible; i.e., the traces of 
the first lessons have become changed by the aggregate of traces 
which has been produced by the many repeuuons and is responsible 
for the improvement of the skill. Similarly, when wc stay in a room 
for any length of time, we get a great number of impressions of it 
by moving about or merely letung our eyes roam. But only a few 
of them can be recalled. It is needless to give more examples. It is 
quite generally confirmed that repeuuon interferes with the in- 
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dividual traces, just as von RestorfTs theory demands. At the 
same time^ however, the trace system becomes more and more 
fixed. It acquires a greater and greater influence on future pro- 
cesses. It IS therefore at least a plausible hypothesis to assume that 
the extension of the trace system is one of the factors which 
detemune its e£cacy, an extension which is steadily increased 
with each new repeuuon. Perhaps this conclusion should be cor- 
related with Lashley’s discovery that the extent to which beha- 
viour deteriorates through brain injury is a direct funcuon of 
the amount of tissue destroyed. Be this as it may, our paradox 
has been solved; we understand now how rcpetiuon can be bene- 
ficial to learmng despite its destrucuve influence on mdividual traces. 

Availability of Traces. Our discussion of the aspect of learmng 
which concerns the availability of traces can be equally short. At the 
end of the last chapter we have said all we can say about the causes 
of availabihty. The apphcations to the learmng process are too 
obvious to require further elaborauon. Only one point may be added. 
In introduang the present topic we distinguished availability for 
identical or very similar and for diflerent and new situations. 

The Transfer Problem Generalized. The latter has a great deal 
to do With the transfer problem. The name transfer imphes that 
psychologists considered it as the “normal” case that a trace should 
influence a similar process, and therefore gave the name of transfer 
to cases where performances of one kind exerted, through their 
traces, an influence on different performances not separately prac- 
tised. But this mode of treanng the general problem, practical as it 
IS for a number of special problems, docs not seem to be entuely 
adequate to the fundamental problem of learmng, if by learmng 
we mean any influence exerted by a trace on a later performance. 
Viewed m this broad frame, the effca of a trace or a trace system 
on processes similar to those which have produced them is but a 
special case, and to consider it as the normal may easily distort our 
view of the problems involved. For we do not really know of what 
kmd this influence is. It has to be studied m the same way as any 
other influence. Methodologically it is most simple to invesugate 
learning by repetition of process, and the greater bulk of the vast 
hteraturc on learning has used this method. But it would be wrong 
to ascribe a special importance or unique significance to a special 
case merely because it is most amenable to sacndfic treatment A 
rat, to give an example, can be tramed to go to the food box of a 
maze by being put into the entrance box in a hungry condition and 
being fed each time it reaches the fiiod compartment. But experi- 
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mcnts on so-callcd “latent learning,” emphasized by Tolman (pp. 
343£.), have proved that a rat also learns the maze to a consider- 
able extent if before the “cnucal runs,” when it is hungry and finds 
food in the food chambers, it has been allowed to roam about the 
maze freely and explore it thoroughly. Here roaming around, fol- 
lowing all sorts of chlferent paths, has the effect that the “true” path 
is taken with far fewer errors than it would have been had the other 
activity not preceded the “cnucal” one. Cases like this demonsuate 
the inadequacy of the term transfer. If we called the effea of the 
latent learning a transfer, then we ought to know, or assume, what 
the direct, non-transfer, effect of the exploring runs is. Does the am- 
mal in these experiments learn directly to follow a very special path, 
an acquisiuon which can be “transferred” to a new, the “true,” path? 
Certainly not. The animals do not, in these experiments, become 
fixed to any parucular pattern of alleys before the critical runs begin. 
What they acquire is an orientauon within the maze, a sort of 
“plan” of the maze. This acqmsiuon, which has a direct effea on 
the discovery of the true path, is m it^ a case where Uaces of one 
kind of process, i.e., roaming about, gradually produce another 
process, i.c., knowing the layout of the maze. 

Possible Conflict Between Two Kinds of Availability. Drill. 
How traces become more available for such new processes is a ques- 
tion we cannot yet even begin to answer. All we can say is that it 
must depend upon the nature of the trace and the new process. How- 
ever, one conclusion seems fairly safe: conditions which make a trace 
more and more available for mere repeution of one process will often 
make it at the same time less available for other processes. Thus the 
educator should be very consaous of his aims when he decides 
whether to apply drill or not. Drill will no doubt make the traces 
more and more available for one kind of acuvity, but it may at the 
same time narrow down the range of availabihty. 

Formation of Traces, The “New” Process. We are then left with 
the first of the three efferts found necessary for Icarmng (see p. 544), 
the creauon of the proper trace. Since traces are aeated by processes, 
this leads us to a considerauon of process itself with regard to 
learmng. We said before that any process might be considered as a 
learning process inasmuch as its repcuuon would, qua repeution, be 
different from the first occurrence. Therefore, when in our present 
context we treat of the first arousals of processes, we must be as in- 
clusive as possible. We arc dealing here with the problem previously 
named the problem of achievement; but this name is apt to bias 
our attitude towards the problem; we think of processes not easily 
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aroused, achieved the first time with more or less difficulty, and by 
their very occurrence raising the intellectual level of the orgamsm. 
But important as such cases are, they are not the only ones that 
must be considered now; we must indude in our survey every new 
process, unconcerned with the degree of difficulty with which it is 
aroused. When we see an ink blot of a new shape, this percepuon 
is a new process; when we walk through a picture g^cry and 
sec new pictures, other new processes occur; again when we hear 
for the first time a new simple tune, or a complex piece of music. 
If we contrast with these cases the understanding of a mathematical 
proof or, even better, the discovery or invcnbon of such a proof, 
we see the enormous variety of processes, different in quahty and 
m ease of arousal; at the same time we sec that with regard to 
the second point the difference is a graded one. There are not only 
cases where the process is aroused at once by the forces of the 
proximal sumuh and others where a long and laborious effort is 
necessary to produce it; there arc numberless intermediate cases, 
as cxemphfied by the complex piece of music which we under- 
stand better with each new repetmon. All cases, however, have one 
aspect in common; at a defimte moment m the life history of the 
organism a certam process must arise for the first time and leave a 
correspondmg trace which remains as a condition for an unhmited 
number of kter processes. That this condmon itself is not im- 
mutable we have discussed in the two precedmg chapters, notably 
in our theory of forgetting. But the fact remains that potcnnally 
every new process may affect later processes through its trace, so 
that each process alters the orgamsm, i.c., is a process of learning. 
Therefore our scientific amtude with regard to dus accomplishment 
must of necessity be imduly hmited if we view learnmg only as 
either rote learnmg or the acquismon of a motor skill, or the grad- 
ually improved performances in mazes or puzzle boxes. It is clear 
how emphasis on rote learnmg has led to the theory of associations, 
and how this them^ in its turn has influenced the explanauon of 
the other accomphshments first enumerated. If we free ourselves 
from the hmitations imposed upon older theories by too narrow and 
one-sided a selection of empirical material, we shall gain a much 
broader view of the processes occurring in progressive learmng. 

“Innate” and “AoQuniED.” At the same time the time-honoured 
distincuon between innate and acquired processes ga^ns a new as- 
pect. As I have pomted out elsewhere (1932) it is wrong to speak 
of innate processes. What is innate is structure, structure which will 
carry processes only when special forces arouse them. Even the first 
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processes, which occur when the organism has as yet no traces, can- 
not he called innate: they are the reactions of the traceless organism 
to a defimte set of sumuh. 

To stress this point may seem pedanac. Nobody can have meant 
anythmg else when he spoke of innate processes. But pedantry, as 
the making exphcit of what previously had been at bwt imphcit, 
may be very vduable by formulating the assumptions contained in 
a theory, so that one knows what they are and what they are not. 
In our case the formulaaon that structure is innate but processes 
arc not, adds very definitely to the understanding of the nature- 
nurture dichotomy. For it makes it explicit that each process de- 
pends upon a set of condiuons, of which the innate structure is one, 
the faaual stimuh are another, and the laws of orgamzation a third. 
That the second factor was extraneous to the dilemma of inherited 
vs. acquired would have been admitted by everyone, although it 
would not have appeared as a parucularly important point. But 
that the third factor also lies entirely beyond this distincuon has been 
overlooked for the mere fact that organization itself played no role 
in traditional systems of psychology. The result was that when 
gestalt psychologists mtroduced the concept of organization, other 
psychologists, accustomed to think in terms of innate and acquired, 
interpreted organization and its laws as something innate, thereby 
ascribmg to gestalt theory a sort of psychological Kantian a prtort. 
But as we have emphasized, the laws of orgamzation fall entirely 
outside the scope of our dichotomy. The laws of electric potenual, of 
surface tension, of maximum or minimum energy, hold for any 
system and are quite independent of the pamcular system consid- 
ered, much as the nature of those systems will determine the actual 
processes which follow from these umvcrsal laws. To call these laws 
innate is therefore nonsensical; for innate can only mean: dependent 
upon the particular nature of the system as it is on account of its 
biological origin. 

Several Kinds of Processes, (a) directly stimulus-conditioned 
ONES. We return to the processes themselves. Are we justified in 
including in our account of learning those which arise directly 
upon stimulation without pre-existing traces? If the stimuli alone 
can produce a certain process, how can the trace become effective 
when the stimuli are repeated; in other words, how in such cases 
can learning take place? This is really a quaestio facti: Does learn- 
ing take place under these conditions, will repetition of the same 
stimuh produce the same process or not? The answer to this ques- 
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pcrience is not, as a rule, exactly like the first On the one hand the 
second experience is “famihar,” it is being recognized, and as such it 
IS difierent from the first But at the same ume it will also change 
quahtauvely m some aspect of orgamzauon. This will even be true 
of the simplest possible process, the percepuon of, say, a white circle 
on a black background. All our knowledge of early stages of mental 
development indicates that the first process aroused by such stimula- 
tion will be far less sharp and defined than later processes; a vague 
circular blur will appear at first, where later a sharply bounded circle 
will be seen. The normal environment of the newly born organism 
does not, of course, contain such simple stimuli. No such simple 
process, therefore, can be aroused, but again it is impossible to be- 
hevc that the infant perceives the mother’s face from the begmning 
in the same way as it does later. Generalizing, we must say that a 
trace left by a process must affect the process occurring with a repc- 
tiuon of the stimuli, even when the first process was directly and 
exclusively stimulus-determined. 

(b) TRANSFORMATION OF ONE PROCESS INTO ANOTHER. The nature of 

this influence of traces upon later processes will be discussed pres- 
endy. At the moment we turn to the arousal of such processes as do 
not stand in such a sunple relation to the stunulus. It is typical of 
these cases that a reaction Ri to a stimulus complex S changes into 
the reacuon Rj, and the quesuon arises: Why does this transforma- 
tion take place? Now in a majority of occasions this change will 
occur through the mtroduction of new traces mto the field of the 
process, so that the soluuon of our present problem will be dependent 
on our discussion of the influences exerted by traces on later pro- 
cesses, though over and above this problem it involves the other, of 
how the trace field becomes extended, and why in the parucular 
way which brmgs about the new process Ra. There are, however, 
other cases. The whole material may be presented simultaneously 
or quasi-simultaneously, i.e., within the scope of a temporal umt, 
and yet the proper process may not take place. “I try to explain to 
my students a somewhat difBcult demonstration of a mathematical 
theory, putung all my sentences together with the utmost care in 
the right sequence and with all possible clearness. I shall probably 
not have much success in my first performance. Something remains 
dull in the faces of my audience.” Some students may, however, 
“understand” the argument, and others will understand it after one 
or more repetitions, which in this case serve chiefly to keep the 
“material” present to their minds. Here a change takes place from 
processes Ri, all characterized by lack of understanding, to process 
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R», the process by which the theory is understood. We shall discuss 
the reasons of this change in the next chapter, which will be devoted 
to the theory of thinking, and there we shall also discuss such ac- 
complishments as those of Kohler’s chimpanzees, which m some 
respects arc similar to our last example, also taken from Kohler 
(1930, p. 57). 

(c) TRANSFORMATION BY EFFECT. At the momcnt wc must point out 
a third class of cases, those where the process is transformed during 
Its own progress by its effect. The puzzle box experiments introduced 
by Thorndike may serve as our example. In these experiments an 
animal by continued repeation learns to ehmmate useless move- 
ments and to perform the “proper” one, i.e., that which will lead it 
to the lure. The question then is, what are the causes that trans- 
form Its behaviour. The famous laws of frequency, recency and 
effect were formulated to answer this quesuon. All three laws m 
their applicaaon to this problem have of late years been discussed 
so often that I can omit the various arguments here, the more so 
smee I have treated this matter fully in my earher book (1928, 
Chapter IV). Here I shall confine myself to a posiuve theory. Why 
does a cat in a cage, which originally mamfests an extremely varied 
behaviour, eventually hmit its activity to the turmng of a latch or 
the pressing of a button? The quesuon can be answered only in 
terms of process, not in terms of accomplishment. The fact that Ri, 
Ra . . . are dropped while process Rn, c.g., the pressing of a button, 
is preserved and perfected, must be explained as a transformation of 
process. We recall our discussion of maze-running (pp. 539 f) and 
distinguish in conformity with it the accomplishment of pressing the 
button. An, and the process of doing so, An can be achiev^ by 
many Pn, for instance, by stepping on the button acadentally while 
moving to another place within the cage. Pm. Since it played no 
part in the process, the button as such can contribute nothing to 
the proper Pn, the dehberate pressing of the button. But it is pos- 
sible that Pmj by virtue of leading to success, may become trans- 
formed into Pn, ]ust as in the maze example discussed above the 
run through a bhnd alley may, by the fact that the ammal finds 
itself blocked, be transformed into a detour. This hypothesis does 
not imply that such transformauon occurs completely on one oc- 
casion. It is perfectly within the frame of the hypothesis that the 
change in the process, or rather in the trace of it (see p. 540), be no 
more than a shght shift in the direction of the true process; any de- 
gree of such a shift, from the merest beginmng to a complete reor- 
gamzation, is perfeedy compatible with our theory. 
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Thus in one fundamental aspect these cases are like those dis- 
cussed last— mathematical argument and the intelligent performances 
of apes — inasmuch as they involve a transformauon of process. Their 
difference hes in the causes which bring about this transformauon. 
For whereas in the former cases all the data necessary for the trans- 
formation were presented simultaneously, in the cases now imder 
discussion sometlung new is required which can only be provided 
by the animal’s acuvity itself, since no animal could from the mere 
inspecuon of the puzzle box discover the device for opening its 
door, whereas potenually an animal should be able to perceive a box 
in one corner as a tool useful for reaching a lure suspended from 
the centre of the ceiling. 

Animals master both kinds of tasks. Historically “trial and error” 
experiments preceded “insight” experiments, and it is these former 
which clamour for a law of effect or success. For I am as fully con- 
vinced as Thorndike himself that — in these cases — the success of the 
action performed is responsible for its being learned. I differ from 
Thorndike only in the interpreteuon of this effea of success. For 
Thorndike, success, i.e., the pleasure of obtaining the goal, stamps 
in a previously existing “connecuon.” In my theory success trans- 
forms a process in such a way as to give it a new "meaning,” i.e., a 
new role in its total goal-directed activity. In my theory success 
need not be the only effect to change the trace of a unitary process. 
Failure may be another, punishment a third, and there is still room 
for many other vaneties of results of acuons. 

THE AFTER-EFFECT OF TRACES 

Thus we have discussed the three aspects of learning and can 
now take up our two remaimng problems, the after-effect of traces 
in its various forms, and the arousal of a new process in thought, 
two problems which, as we have seen, are not unrelated to each 
other. 

The first problem arises from the precedmg discussion when we 
analyze the term “availabihty” which we have used so often with 
reference to traces. Availabihty means only that the trace, by becom- 
ing part of the field of a new process, exerts an influence upon it, 
the \ind of influence exerted remaimng as yet undefined. It is this 
influence which we are to analyze now. Our procedure must be em- 
pirical in the sense that we take up one by one a number of such 
influences as we know from experience, a more systematic approach 
being excluded by the insufliciency of our knowledge. 
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Acquisition of Skills. We begin with the acquisition of skills. A 
great amount of experimental work has been done in this field, prac- 
tice curves have been obtained for a variety of different accomphsh- 
ments, and their theoretical significance has been discussed. Our 
problem, however, will be a different one. We accept the fact of 
improvement by pracuce. We ask what this improvement can mean 
in terms of trace-process dynamics. Furthermore we take it for 
granted that the problem of achievement pertams to this field of 
learning as to any other. A process cannot be improved by repeti- 
tion before it has happened, however primitive and crude the first 
occurrence of the process may appear compared to its later stages. 
Therefore the problem how the particular process occurs for the first 
ume will also remain outside the scope of the present discussion 
That new processes occur again and again during the progress of 
learmng seems to be proved by the transiuons m the learmng curve 
from one plateau to another. 

Our problem is the problem of improvement by practice, reduced 
to its lowest terms of a relatively simple movement. Why has repe- 
Ution the effect that it does'* In terms of process-trace dynamics 
this problem has two parts: a certain performance leaves a trace; 
improvement must be due to the effect of this trace. Therefore two 
questions arise: (i) How does the new process come into commum- 
cation with the trace? (2) What effect has the trace on the new 
process with which it commumcates? We shall defer the discus- 
sion of the first point, since it enters each and every trace function. 
What can we say about the second? The generd nature of the 
effect of a trace on a process has been developed before. A trace can 
influence a process only if it belongs to the field in which the 
process takes place. We now have to discuss the speafic form of this 
field influence in the acquisition of skill. Previously we have found 
that a trace field arising from a umtary temporal process exerts its 
influence on the contmuation of this process by causing certain new 
part-processes to occur more easily than others (see Chapter X, p. 
449), the ones favoured being those which would give good con- 
tinuation and closure to the whole process. But the acquisition of 
skills cannot be treated as one umtary process in the same sense in 
which a melody must be treated as such (sec p. 533), and therefore 
we cannot simply take over this principle from the old case. Instead 
we must introduce new assumpuons: a first hypothesis would be 
that a trace as part of the field of a process exerts an influence on 
the process in the direction of making it similar to the process which 
originally produced the trace. 
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First Assumption about the Effect of a Trace. We have en- 
countered an example of such an influence at the end of the last 
chapter (pp. 506 f.), the face taking the place of a chaos of hnes 
which will ever afterwards be seen as a face. This case illustrates our 
hypothesis very well: a sdmulus constellation which can give rise to 
several perceptual organizations calls out one of them only as soon as 
this one has occurred and left a trace. Ambiguity of the stimulus pat- 
tern with regard to the ensmng process of orgamzation means that 
the actually occurnng process is not caused by the stimulus forces 
alone; other forces, extraneous to the stimulus pattern, must have 
tipped the scales in favour of the actual process. A trace of a similar 
process, this we infer from our example, can be such a force; when 
It IS, it has exerted the influence formulated in our first hypothesis. 

The PiuNaPLE of Action and Reaction Applied to the Trace- 
Process Relation We shall meet with other manifestations of this 
influence later. Now we shall try to explain it. Must we introduce 
this hypothesis as a new assumption to explain a number of differ- 
ent effects, or is it possible to derive it from a more fundamental 
prinaple inherent in our system? We shall attempt the latter 
course. If a process occurs in a field, it is influenced by that field; 
but because of the law of action and reaction the field must also be 
influenced by the process. Consequently, when a trace forms part of 
the field of a process, it will be affected by the occurrence of the 
process, a possibihty which we have previously discussed (see p. 
524).* If now the trace is stable, it will resist change and will there- 
fore determine the new process in such a way that it will not induce 
such a change. This is achieved when the new process is similar to 
the one which originally produced the trace. If this argument is 
right, our first hypothesis about the mfluence exerted by a trace on 
a process has been derived from a far more general principle, the 
principle of mutual interdependence of old trace and new process, 
which will help us to explain a number of other trace influences as 
well and which, as a matter of fact, we introduced some time ago 
in our explanation of the arousal of melodies (Chapter X, p. 449). 

This PaiNaPLE Applied to Improvement by Repetition. Now at 
last we can raise the question whether our first hypothesis explams 
the gradual acquisition of skills. And we see at once that it does 
not. It will explain the relative persistence of a skill, new move- 

* Probably mch effecti can be very profound. At least it is possible to interpret 
one of Huang’s results in this way Children would fcdsify their memories under Ae 
stress of contradictory percqmons (pp. 79 f ). 
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ments being performed with a fairly high degree of pcrfecuon even 
after long periods of disuse, for here the new process more or less 
approximates the old ones. But the hypothesis docs not yet explain 
why consecuuve performances become increasmgly better. The hy- 
pothesis as it stands explains recurrence of a process, but not im- 
provement. However, with the help of the more general prmaple of 
the interaction of trace and process we can approach this problem 
also. Above we assu m ed that the trace which formed part of the 
field of a process was in itself stable. Under this condition it would 
have the effect of making the new process as similar to the original 
one as possible. But if the trace is not stable? Then it is under 
stress towards stability, as we have seen in the last chapter. And 
therefore its field influence will be such as to produce a process 
which in Its turn will react on the trace so as to make it more stable. 
In this case, then, the trace would not favour a mere recurrence of 
the old process to which it owes its existence, but rather the occur- 
rence of a more stable process. In other words such a trace would 
lead to improvement. The role of repetition for the acquisition of 
skills would be explamed if we could apply this conclusion to this 
function. This would mean that we assumed the traces of the first 
processes to be highly unstable, an assumption which on the face 
of It seems very plausible. It would have two consequences, both 
subject to experimental testing. On the one hand a highly unstable 
trace has, as we have seen (Chapter XI, p. 507) a low survival 
value.® Therefore we should expect that repeunon will have no effect 
if the single performances are spaced too far apart. This certainly 
seems true and is in striking contrast to the fact just mentioned that 
an acquired skill will not be lost after a long period of disuse. The 
low survival value of an unstable uace is opposed to the high sur- 
vival value of a stable trace system. On the other hand an unstable 
trace, before it disintegrates, will tend to change m the dircaion 
of greater stability. The acquisition of skills seems to show features 
well compatible with such an assumption, although Hunter’s excel- 
lent review of the experiments on learning contains no reference 
to any experimental work done to establish this point. I mean a sort 
of “latent” learmng, the fact that the performance after an interval 
of rest IS often better than at any previous learning period. If this 
effect which many people will probably confirm from their own 

*Tlu> doei not contradict the &ct tl 
by Zeigarmk mutable (“incomplete") t 
availability. 
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expenence is found to be a true fact/ it would indicate that the 
traces have changed during the rest penod m such a way as to pro- 
duce better performances, and that means, m the terms of our 
theory, in the direction of greater stabihty. This assumpuon would 
also explain one of the best estabhshed facts of learmng, viz^ the 
advantage of distributing the repetiuons over a long period of time 
as compared to their accumulation m a few blocks. 

All this is hypothesis, but an hypothesis which really explains the 
acquisiuon of skills. No doubt it is an abstraction masmuch as vir- 
tually no skill IS so simple that it is improved by progress m one 
direction only. As a rule the process will have to vary in a number 
of different directions before it becomes perfect, and not all of these 
direcuons may be present m the first performances. In other words 
new achievements, in the sense of our definition, may occur at 
various stages of the learning process and thereby compheate the 
picture enormously. Moreover such new achievements may be made 
possible by previous developments of the processes. In short, on 
purely theoretical grounds we cannot expect the learning curve to 
be simple, and that the less since the learmng curve represents merely 
one or a few manifestations of learning which m many, if not m 
most or all cases, reflect but a part of the actual learmng achieved. 

Associative Learning. The Doctrine of Associationism The next 
function of memory to be discussed is so-called associative learmng in 
Its various aspects. Associatiomsm has m the course of history 
meant a number of different thmgs, but since the end of the last 
century it has become a very definite and essenually simple doctrme 
which tries to explain every acquisition by experience in terms of 
newly formed associations, i.c., connections between independent 
umts by virtue of which one of them is capable of reproduemg the 
other. Assoaation, in this theory, is the cause of reproduction, al- 
though formerly the term associauon was used mdiscruninately for 
cause and effect, the item reproduced through association being 
called an assoaation as well as the bond which was thought to have 
caused Its reappearance. To avoid misunderstandings we shall re- 
serve the term assoaation for the cause, the conneaion estabhshed 
by experience, and use the term reproducuon for the effect, 1 e., the 
item produced by the bond, and the working of the bond. In this 
sense assoaation in the form of the strict traditional theory means a 

* Several pcrsoni have told me, for instance, that whereas immediately after a 
concert they can remember no new melodies played m the recital, they will recall a 
number of them after an interval of one or several days. 
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bond between two or more items, established by mere spaual or 
temporal contigmty of these items, therefore the same in kind for 
all Items, i.e., mdependent of their nature. How httle such a con- 
cept IS compatible with the principles of physical saence has been 
duly emphasized by Kohler m a passage which we have previously 
quoted (see p. 167). Nevertheless, that it was the true concept of 
association dominating the theorizing and experimenung of psycho- 
logists for at least fifty years is proven by the method of their ex- 
perimentation. No innovation m psychology is praised more highly, 
no single event in the history of psychology valued beyond Ebbing- 
haus’s invention of nonsense syllables for the investigation of mem- 
ory. Now I am far from immmizmg this achievement of this 
highly original and active psychologist who gave us a new tool 
with which to work experimentally on problems which before had 
been the domain of uncontrolled everyday observauon and pure 
speculation. But I want to point out that Ebbinghaus’s method pre- 
supposed a very definite theory of learning, viz., the theory of 
association as I have just presented it. Any investigation of learmng 
must use material which is not yet learned at the time of the ex- 
periment. This is a truism. So we might begin to learn long poems 
or pieces of prose, and Ebbinghaus himself did just that Why then 
did he also begin to learn nonsense syllables, a painful achievement 
with no gain to one’s knowledge? The reason is simple under the 
associationistic assumptions: since all learmng consists in the forma- 
tion of associations it can best be studied with material which is 
entirely unassociated when learning begins. Words, which form the 
elements of poetry and prose, have entered into innumerable asso- 
ciauons before the learning of the particular text begins and there- 
fore such learning is not learning from scratch but learning partly 
supported, partly inhibited, by an uncontrollable mass of pre-cxisting 
associauons. Only meamngless new material should therefore be 
used when one wants to control all effective factors. This argument, 
however, is conclusive only if the processes of learning meaningful 
and meamngless material are idenucal in kind, different only in 
degree of complexity. Only if every coimection between several 
Items is of one and the same kind, viz., assoaation, one kind of 
material can be selected to study the laws operauve in learning of 
every kmd of material. Therefore the difference between the two 
sequences: 

Pud sol dap rus mt\ nom and 

A thing of beauty is a joy for ever, 
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docs not he in the kind of connecuon existing between the different 
members of each series, but only in the complexity of the associauve 
pattern. In the second there arc many assoaations in existence when 
the hne is being learned, some of which need only be strengthened 
by the Icarmng process, like “a thing,” “of beauty,” “is a,” “a joy” or 
even “is a joy,” “for ever,” while the first pattern has to be built up 
entirely during the learmng process. On the other hand, the terms 
of the second series must have meurred previous associations which 
inhibit or obstruct the forming of new ones according to the law 
of associative inhibition which says: if an item A has been asso- 
ciated with an Item B it will be more difficult to assooate it with 
an item C than if it had not been previously assoaated with B. 
Thus “a” has been connected with innumerable other words, so has 
“is,” “for,” “beauty.” Smee no such inhibition exists for the terms 
of the first senes, it is not easy for associauon theory to explain why 
the second hne is learned and retained so much more easily than the 
first, a difficulty which, as far as 1 know, was never exphcitly men- 
tioned by the assoaationists. In order to complete this side of the 
picture we need only add that associauons arc also formed between 
terms not following upon each other direcdy, c.g,, between pud and 
dap in the first senes, then strength depending not only upon the 
proximity of the terms but also upon their position within the series. 
The same is of course true of the second senes, so that in each 
product of learning we have a compheated set of associauons of 
various strength, in both meamngful and meanmgless material. The 
associauon theory can at best ascribe to these assoaauons, their 
facihtaung and inhibiung effects, definite quanutauve values after 
the learmng effect has been established — and even that has never 
really been attempted— but it cannot predict before the event wbch 
will be strong, which weak; this is only another way of saying 
that It cannot really explain the difference between the learning of 
meaningless and meaningful material, if one means by explanauon 
the deducuon from previously estabhshed principles. 

Association, then, has meant somethmg much more specific than 
“the estabhshment of funcuonal relauons among psychological ac- 
tivities and states in the course of individual experience,” a defim- 
Uon which Robmson (p. 7 ) introduces.® Associauon has meant one 
1{ind of funcuonal relauonship, produced by mere conugmty and 
independent of the properties of the terms. It is, to use a German 
term, enurely “sachfremd,” i.e., external, advenuuous, contingent. 

I vciy much more ipecial meanmg than 
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But there is still another side to associationism. In considering 
assoaation as the cause of reproducaon one considers it as a force, a 
force which starts a new process. The fact that A and B have be- 
come associated not only makes it possible for B to appear when A 
has been reinstated, it would even make it necessary if there were 
no other forces operative at the moment. Since, however, at any one 
moment numberless associations arc operating, the assoaauon A B 
IS only one component in the complex interplay of forces, the addi- 
tive resultant of which will determine the result. 

AssociAnoNisM AND THE WuRZBURG ScHooL. It was here that the 
first reaction against associauonism set in. It seemed incredible that 
this resultant should so often he in the direction of an ordered and 
purposive sequence of ideas or tram of thoughts. Although, as we 
have seen, it was quite impossible to predict the strength and num- 
ber of the individual assoaanons operating at a given time, it was 
in many cases perfectly possible to predict the results, i.e,, the actual 
course which the train of thought will take. We recall merely the 
experiments on the learning of a new relauon reported in Chapter 
XI (pp. 509 f.) . How can we predict that a person instructed to name 
the opposite will answer “bad” to the word “good,” and not “man” 
or “boy,” or “is,” or “better,” or “hope,” although we have not the 
faintest idea of the relauve strength of these different assoaations ? 
The clear recogmtion of this difficulty by Oswald Kulpe gave rise 
to the wtM-k of the Wurzburg school which about thirty years ago 
began to shock the psychological world and destroyed many a bond 
of personal allegiance and loyalty. Unfortunately the solution which 
this school proposed for the difficulty it had discerned was not 
tenable, and so it happened that its re^ discovery, the msufficiency 
of associationism, was buried together with its posmve contribuuon. 
The Wurzburg school found itself in the same predicament as the 
Graz school and shared its fate, psychologists were equally ungrate- 
ful to both. The Graz school, following up the ideas of von Ehren- 
fels, found that no sensation theory could explain shapes, and there- 
fore they added to the concept of sensauon, which they left un- 
touched, the concept of a higher mental function “production” and 
of Its product the “Gestaltqualiut,” the “produced idea,” the “idea 
trf extrasensory origin.” Sirmlarly the Wurzburg school found the 
concept of association insufficient to explain the orderly and pur- 
posive nature of our thinking, and so they added to it, without 
modifying it, the concept of a new force, the “detcrmiiung tend- 
ency,” which was defined in terms of its effects, just as the process 
of production was by the Graz school. Both concepts were intro- 
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duced to explain order, order imposed upon material which by 
itself lacked order; in each case a new force appeared as a dcus ex 
machina, introducing a profound duahsm into psychology, a duahsm 
between bhnd mechani^ and evdered mental forces. In short, both 
solutions were vitalisdc, and for that reason both arc equally unac- 
ceptable to us. 

As a matter of fact the introduction of the determining tendency 
left the scheme of associationism m one sense intact. The prmaplc of 
the resultant force as the strongest by mere algebraic addition was 
retained in the system for a long time, till Selz recogmzed its 
inadequacy.® The determimng tendency entered this scheme solely 
as a new force, non-associativc in origin, to be added to the multi- 
tudinous associative forces, strengthenmg those bonds which would 
lead in its direction. It was therefore only consistent with the gen- 
eral principle when Ach conceived the idea of bringing an asso- 
ciation and a determimng force into conflict and thereby measuring 
the strength of the latter by the strength of the former, which he 
regarded as measurable. If the combination “good fellow” has been 
very strongly associated, then it should occur that a person instructed 
to respond with the opposite replies to the “stimulus word” “good” 
by saying “fellow” instead of saying “bad.” Ach, working not with 
such meamngful material but with nonsense syllables, made many 
experiments which he interpreted as supporting his view. We shall 
discuss them later when we develop a positive theory. They were 
mentioned here chiefly to show the nature of the Wurzburg prin- 
aples: the conservation of the associative forces, and the additive 
character of the combination of association and determination. 

Theory of Rote Learning. After this brief historical survey, 
which acquainted us with the oldest and most hallowed of all psy- 
chological theories, let us approach our problem systematically. The 
assoaation principle was supposed to have universal apphcation. In 
our systematic procedure we must start from a definite case, and 
since rote learning has played such a large part in the experimenta- 
tion of the associationists, we shall choose it as our starting point 
What is the effect of rote learmng'' In the first place: that we can, 
when we so desire, reproduce, i.e., recite, the material learned by 
heart; that we can continue the sequence when somebody else starts 
it, a test which in the case of senes of nonsense syllables takes the 
form of the method of paired associates, in which one member of 

•I shall omit Sclz’s 
elsewhere (1927 a), it 
right direction 
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the senes is repeated to the learner and he has to reproduce the next 
one. There are other effects of rote learnmg, notably that we re- 
cognize the material, an effect which will be discussed later when 
we discuss the problem of recogmtion, and besides that many more 
which we shall neglect, since they do not directly concern the pro- 
blem of association as manifested by our material. 

A DISCREPANCY BETWEEN FACT AND ASSOCIATION THEORY. Lct US then 

say that a person has learned a series composed of twelve nonsense 
syllables. He encounters one of these syllables again; what will hap- 
pen? Accordmg to the association theory this syllable should at 
once reproduce the one that followed or preceded it, unless other 
associauons were stronger at the moment. Such other associauons 
would have to originate in other data encountered simultaneously 
with the syllable, since the strongest association which the syllable 
has formed connects it with either of those two other syllables. 
If, therefore, other data are removed, as far as that is possible, the 
above result should inevitably follow. But this is not the case, as 
special experiments by Lcwin have proved (1922, I, pp. 227 f). 
Syllables which had been learned by 300 repetitions and which, if 
tested by the method of paired associates, would yield correct re- 
sponses with short reacuon times, failed to call up anything if pre- 
sented under a neutral instrucuon, according to which the sub)ect 
was to read the syllable presented in the exposure apparatus but to 
refrain from any active attempt at reproduction. Tbs result, not 
derivable from the law of association as usually formulated, can 
mean two things in terms of our theory. Since reproduction of the 
following (or any other learned) syllabic would mean that the trace 
system of the learned series had come mto commumcation with 
the newly percaved syllable, forming part of the field in wbch 
this perceptual process occurred, failure to reproduce must mean 
either that no such communicanon took place or that the trace field, 
even when it is in commumcation with the process, is not capable 
of producing the process of naming, or tbnking of, another syllable. 
Thus the fact of reproduction raises at once the problem of the com- 
mumcauon of the new process with an old trace or trace system. 
Without such communication the old experience can have no pos- 
sible bearing upon the new process, a pomt clearly discerned by 
Hoffding (1889-90), but practically forgotten since then, imtil 
Kohler took it up again in his paper read before the International 
Congress of Psychology at Copenhagen in 1932. 

TWO POSSIBLE EXPLANATIONS OF THIS FACT, llie result of the Lewin 
experiment, if it could be interpreted as due to a failure of the new 
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process to communicate with the old trace, would mean that such 
commumcauon presupposed, at least m the case of nonsense syl- 
lables, a defimte Ego amtude: when the subjects were instructed to 
name the followmg syllable, they could do so with great facility, 
whereas this syllable did not emerge when, owing to the instruction, 
they had no wish or attitude of reproduang. This conclusion de- 
pends, of course, on the truth of our interpretation. Fortunately 
Lewm’s account of his expenment contains some extra evidence 
which makes it at least very plausible. For reproduction is not the 
only effect which a trace system has upon a process with which it 
communicates: there is the more primitive effect of recognition, 
which, whatever its dynamics, presupposes some such communica- 
uon. Therefore, if the syllables had been recognized and yet led to 
no reproduction, our interpretation would be wrong; while, on the 
other hand, a lack of recognition accompamed by fadure to repro- 
duce, would greatly mcrease its probability. As a matter of fact, in 
Lewin’s experiments the second alternauve was realized; the syl- 
lables that failed to have a reproductive effect also faded to be 
recogmzed. Therefore it seems fairly safe to assume that they did 
not come into communication with the old traces. So our conclu- 
sion about the effea of Ego-attitudes upon such communication 
would be justified. 

But this does not mean that the second of the two alternatives 
enumerated above is excluded, namely, that traces, though in com- 
munication with a present process, do not lead to reproduction. 
The result of Lewm’s experiment, if interpreted in my way, says 
nothing about the effect that a trace system exerts upon a process 
with which It IS in communication. It may or it may not be capable 
of enforcing reproduction by its mere communication, without any 
special force like an Ego-attitude. While working in the famous 
laboratory of the Umversity of Wurzburg as early as 1909, I made 
some experiments which throw some light on this question (1912). 
They were simdar to Lewin’s experiments m using practically the 
same instruction; they differed from them in being a modification 
of the old type of assoaation experiment rather than a modifica- 
uon of the paired-associatc memory experiments. I called out a 
word to my subjects, who were instructed to hsten and passively 
wait for anythmg that might come to their consciousness. The re- 
sults corresponded perfectly to Lewin’s. The passive attitude proved 
to be very unstable, tending to be quickly replaced by a definite 
active attitude, often unknown to the subject. But before such an 
attitude developed my subjects were as much at sea as Lewin’s: 
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nothing would come to their minds, and the experience o£ passive 
waitmg was disunctly painfuL In all these respects the two sets o£ 
experiments are in exact correspondence. But dynamically there is 
this difference between them: the words that my subjects were 
presented with were understood by them, i.e., they did communi- 
cate with older trace systems. The failure to reproduce anything in 
my expieriments can ierefore not be explained by lack of com- 
mumcation. Here a trace field existed, and yet its influence alone 
was not suffiaent to start a process of reproducuon, whereas re- 
producuons of various kinds occurred with great ease as soon as 
“latent attitudes” had developed. The second alternauve may thus 
be a very real one. There exist condmons under which a trace field 
in commumcauon with a process is not capable of influencmg this 
process in the sense of reproducuon. 

That much we can deduce from my old experiments, but no 
more. At least to me it would seem premature to generalize that 
under no condiuons can a trace field have this effect. 

THE ROLE OF THE TRACE IN REPRODUCTION. Before We folloW Up the 
two problems raised in the preceding discussion, viz., the causes 
which make a process communicate with a trace and the role which 
special attitudes play in reproduction, we shall treat a thud one, 
corresponding to the problem discussed in the secuon on motor 
skill What IS the funcuon of a trace in those cases where repro- 
ducuon occurs? We hear “to be or” and we contmue “not to be”; 
we want to recite a poem that we have learned, and we do it; we 
are presented with a syllable from a previously well learned series 
and instructed to name the one that followed upon it, and we pro- 
duce the right answer. In the last two cases our intenuon is with- 
out a doubt among the causes of the respccuve processes, the rea- 
tauon and the naming of the syllable; in the first case, it is not so 
easy to establish the existence of a similar attitude. But in all three 
cases the present performance would be impossible without traces 
from earlier ones. Therefore we accept it as a fact that these traces 
are in communication with the processes, and wc grant that these 
processes are set in motion by causes external to the traces (inten- 
tions, attitudes). Even so, the trace has a very defimte influence 
on the process. Of what kind is this influence? Can we derive it 
from the general law formulated on pages 554 f., viz., that a trace 
will influence a process in such a way that the reacuve influence ex- 
erted by the process on the trace will not diminish, but if possible in- 
crease, the latter’s stability? We can, as soon as we envisage the traces 
as products of organization and not, as associationistic psychology 
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was accustomed to do, as a number of separate items merely joined 
or coupled together by some bond. That we must treat traces as or- 
gamz^ products of orgamzed processes has been demonstrated in 
die last two chapters; it is therefore no new hypothesis introduced m 
order to explain reproduction. 

Rote Learning a Process of Organization. We shall now apply 
this prmciple to our present case: In what sense is a series of non- 
sense syllables orgamzed? We have seen m the historical introduc- 
uon to this secuon that this matenal was chosen just because it 
seemed to fit the assoaatiomstic assumptions: a number of uncon- 
nected items. And judged by accompluhment the learnmg of such 
material seemed go^ proof of these assumptions. But accomplish- 
ment of so crude a kmd gives us no knowledge of the processes 
which made it possible, a point stressed sufficiendy in our pre- 
vious discussions. Variadon of experimental procedure has instead 
produced ample proof that the performance which leads to the 
learning of a nonsense series is a process of orgamzation. Thus it is 
impossible to learn a series of ten nonsense syllables without some 
rh^hmization; as a rule these senes are learnt m trochaic rhythm, 
so that they b^me orgamzed into five pairs which form real parts 
of the whole series, just as each syllabic of a pair is a real part of it. 
This formation of pairs is a fact of true orgamzation, and not ex- 
phcable in terms of mere assoaanon. A purely associationistic ex- 
planauon of this faa would have to explam the formauon of pairs 
like this: the members of a pair are more closely associated with 
each other than either of them with its other neighbour; i.e., the 
associauons (all in a forward direction) between an odd and an 
even member arc stronger than those between an even and an odd 
one. For example, in a scries: a b/ c d/ e f/,c \s more strongly asso- 
ciated with d than with b, or than d with e. That this explanation 
of the pair character is wrong has been proved by very ingenious 
and elaborate experiments by Witasek, posthumously published by 
Auguste Fiscbcr. Only one of the many experiments will be re- 
ported here. 

Witasek’s Experiments. On one day the subject learned four pre- 
hminary scries of ten nonsense syllables, symbolized thus: 


* 

iv^, I 



ASSOCIATIVE LEARNING 565 

Here the Roman figures refer to the number of the scries, the Arabic 
ones to the syllables within the senes. Learning was regarded as 
completed when the subjects were able to recite the series at the rate 
of seven seconds per scries. One hour later they had to learn three 
test series of the foUowmg kmd: 


C: XX ivjv« y. lyi. iiijiiL, 

That is: each of these new senes A, B, and C was composed of 
eight syllables learned in one of the first four series and of two 
new ones, symbolized by x. To understand the principle according 
to which these series were built we glance back at the first four 
series and consider a feature not yet discussed. Since all these series 
were Icarnd in trochaic rhythm they were aruculated into five pairs. 
Now, on the assoaauomsuc assumption, a pair is distmguishcd 
from a non-pair by the greater stren^ of the associauve bond that 
exists between its members. Thus the strength of associauon be- 
tween two successive members of a series must vary periodically, 
bemg stronger when an odd member precedes the even than when 
an even precedes the odd. Thus the first syllable is more strongly 
associated with the second than the second with the third, the third 
more strongly with the fourth than the fourth with the fifth, and so 
on. I have symbolized this by connecting two successive syllables 
in the schema by loops, two loops indicating a stronger associaUon 
than one. The same symbohsm has been employed for the three 
critical series A, B, and C, but this ume not to designate the strength 
of the associations to be created by the learmng of these new series, 
but that of the associauons taken over into the new series from the 
old ones. Thus one sees that both series A and C contain four strong 
assoaations built up by the learmng of the four original senes, while 
series B contains ody four old weak assoaauons. Therefore, if group 
formauon were nothing but associauon, senes A and C should be 
learned with equal ease, more easily than B. That the other points 
of difference between these three senes do not, according to the 
assoaauon principle, favour A more than the others has been shown 
in an elaborate discussion by Witasek. 

Each subject had twelve situngs, i.e., they learned twelve sets of 
four preliminary and three critical series. The result contradicted the 
expectaUon derived from the associauonistic premise: in order of 
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difficulty the three series ranked: A > B > C, i.e, C was by far 
the easiest, and the shght difference between A and B was m 
favour of B. For a full discussion of this result the reader must again 
turn to the origmal. Its main bearing, however, is clear: group for- 
mauon is not association, i.c., a bond between inffividual items which 
can vary only in the dimension of strength, but organizauon, 
through which the two members of a pair have become a real umt, 
separated from the next umt. For in C, the series most easily learned, 
the pairs were retained as pairs; in A, the series most difficult to 
learn, the same number of strong assoaadons was preserved as in 
C, but now It was to be no longer an association of members of 
one pair, but an assoaation between the last member of a precedmg 
and the first of a succeeding pair; in B finally the weak associations 
of this inter-pair character were maintained. I.e., association m these 
experiments counts not as associauon per se but through the func- 
tion which the association has m the orgamzation of the series. 
This means, of course, that the term “associauon” is no longer ap- 
propriate, since the \tnd of connecuon takes on the decisive role, a 
characteristic for which the assoaation theory has no place. 

To explam the results of Witasek’s experiments concretely is im- 
possible because of two possibihues between which we cannot de- 
cide: (a) It is possible ffiat a trace system in which the syllables 
k and 1 are members of a pair obstructs the formauon of a new 
organization in which they belong to different pairs, k being the 
second member of the preceding and 1 the first of the succeeding; 
or (b) it is possible that the k 1 trace is brought into play only if 
the new process has the same organization, but not if it is of the 
type of series A, i.e., 1 k, 1 m. 

However, for our purposes it is not necessary to decide between 
the two alternaUves, since both prove that a learned senes is an 
organized series and that therefore the uaces must be organized too. 

Interaction of Organized Trace and Process and the Law of Re- 
production. And now we can take up our question as to the function 
of a trace system in the rcproducuon of material learned by heart. 
We said it could be derived from our general prmciplc of the 
dynamic rclauon between ttacc and process, viz., that the former 
will influence the latter so that by interacuon it does not lose stability 
(see p. 563). If a whole scries has been learned, then its trace system 
forms an articulated unit. When the subject begins to recite the 
series, his process must be in commumcauon with this trace system. 
If, then, the first syllabic has been recited, the part of the trace cor- 
responding to this syllabic has been in communication with a process 
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while the rest has not, so that, if the process should stop, the whole 
trace system would have been chang^ by the fact that to one part 
of it somethmg had happened and to the other not. If the trace is 
stable It will resist such change and it can do so by inducing the 
contmuation of the process untd all members have been in com- 
munication with a new process; i.e., the trace will exert a force 
on the field m which the process occurs so as to make the process 
“complete.” To explain reproduction we do not need an assump- 
uon of special associative l^nds; rather the possibihty of reproduc- 
tion follows from the fact of orgamzation and the general principle 
of the interaction between trace and process. And the tradiuonal 
law of associauon should be replaced by the following formulauon: 
if a process communicates with a part of a trace system, the whole 
trace system will exert a force on the process in the direction of 
makmg it as complete as it was when it created this trace system. 

That this formulauon is indeed compauble with the facts is easily 
proved. I can adduce as wimesscs Muller and Pdzccker, whose work 
IS one of the finest of pure associationisuc hterature. Nobody could 
accuse G. E. Muller of a bias in favour of gestalt theory. 

Muller and Pdzeckcr’s Intttal Reproducuve Tendency as Support- 
ing Our Theory. Muller and Pdzccker write. “If one says to an 
educated German the word ‘Eisenhammer,’ then most probably 
he will recall the unitary word complex ‘Der Gang nach dem 
Eisenhammer,’ ^ and many other examples could be given for sim- 
dar occurrences. Experiences of this kind seem to warrant the fol- 
lowing conclusion: if a senes of successive ideas, once or several 
times repeated, form a umtary complex of ideas, then each con- 
sutuent of this complex, and parucularly its terminal member, when 
It recurs in consaousness, Im the tendency to reproduce first the 
iniual member and then the others in then proper sequence. We 
shall designate this reproducuve tendency, at first directed towards 
the imtial member of the complex, as the mttial reproductive tend- 
ency" (p. 199). 

Two things have to be disunguished in this quotation, the fact 
and the interpretauon of the fact. The fact is the re-instatement of 
the whole complex by one of its parts; the interpretauon culminates 
in the term initial reproductive tendency, which dissolves this fact 
into an associauve relauon between two isolated members. True 

T “Dcr Gang nach dem Eisenhammer” u a well-known ballad by Schiller English 
eqmvalenti might be: "The Ancient Mariner” will call up “The Rime of the Anuent 
Manner,” “Galuppi”: “A Toccata of Galuppi's,” “Dreadful Night”. “The City of 
Dreadful Night” 
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enough, the two authors leave it an open question whether the 
tendency aroused by the part is directed only towards the iniual 
member, which in its turn reproduces the next and so forth, or 
whether it is directed immediately towards the reproduction of the 
whole complex. But characterisucally they discuss this alternauon 
only in a footnote, while the above quotation with the introduction 
of the new term occurs m the text. And by coimng and employ- 
ing this term they tacitly accept the first mterpretauon, whereas to 
an unbiassed observer the second is undoubtedly the more plausible 
one. A glance at the English examples given in the last footnote will 
make this clear: it is not the definite or mdcfinite arucle — in each 
case the “first term of the complex” — ^which is being directly repro- 
duced, but the mam word which completes the meamng. But then 
the imtial reproducuve tendency, whose efficacy Muller and Pil- 
zecker have proved by special experiments with nonsense syllables, 
confirms our statement of the law of reproduction: a part of a 
trace tends to establish the whole process that gave rise to the whole 
trace. 

The QuanUtatwe Aspect of the Law of Reproduction. The use of 
the word “tends” m tlus last formulation was intentional; it does 
not mean to emasculate the statement, nor has it a purely statistical 
significance; instead it is to indicate the quanutative aspect of this 
law: the force exerted by the trace (see our first formulation on 
p. 567) may vary in strength, and so may other forces which at the 
same time influence the process. Our law is then a law not about 
effects, but about causes; and the quanutauve aspect imphed in our 
last formulation has to be amplified. The force which the trace field 
exerts upon the new process will depend on many condiuons, among 
which the degree and /(tnd of commumcauon must be very im- 
portant, although at the moment we can say nothing about them. 
Another condiuon, however, is inherent in the trace itself: since the 
influence which the trace exerts on the process is intrinsically re- 
lated to the stability of the uace, its force must be a direct function 
of this stabihty: ceteris panbus, the greater the stabihty of the whole 
trace, the more strongly will a part process be influenced by the 
trace in the direction of completion. 

Stabdity of a Trace. Contiguity as One of Many Factors of Or- 
ganization. Meaningless and Meaningful Matend. Stabihty of a 
whole trace means that in this unit each part is held in its place 
by strong forces which resist a displacement. The stability of a ttace 
must therefore be a funcuon of its dynamic structure. Tlie “better” 
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this structure, the more will the whole be a real unit and conse- 
quently the parts dependent on each other and then function in 
this whole. We have studied unit formation m earher chapters and 
can apply the knowledge gained there to our present problem. There 
we encountered proximity as a strong factor, the same factor which 
appeared m associationism as contiguity. We now understand its 
meaning. Conogmty plays its part in reproduction to the degree 
to which It has nmfi ^ ^e contiguous parts. Thus, although each 
syllable in a series of nonsense syllables is contiguous to two others 
It will reproduce one of them more easily than another, viz., the one 
that belongs to the same pair. For unit formation depends upon a 
number of factors other than mere contiguity. Parts which “fit” each 
other, which jointly form a “good curve,” are more strongly umfied 
than such as have no intrinsic relation and arc finked by mere 
proximity. Such “good continuation” distingmshcs a meaningful 
text from a nonsense series; therefore the process corresponding to 
the apprehension of the meamngful material must be better or- 
ganized than that corresponding to a nonsense series, and hence 
the trace of the former must be more stable than the trace of the 
latter. This greater stability will endow the former trace with a 
“greater reproductive power”; if one of its parts is in communica- 
tion with a process, the whole trace will exert a stronger influence 
on that process than if a part of a nonsense-trace communicates 
with a process. For in the former case the process finds m the sta- 
bility of the trace greater resistance to its proceeding in a different 
way than it does in the latter. It is a common experience that we 
can recall meamngful material better than meamngless, an experi- 
ence which was long ago quantitatively confirmed by Buhler, whose 
experiments at the same time indicate that recall does not go from 
part to part, but from part to whole. The difference between 
meamngful and meamngless material is, therefore, not a difference 
in number and strength of assoaations, as associationism assumed 
(see pp. 5561!), but a difference in kind of organization. Just as 
there is a practically infimte number of shapes, so there is an equally 
great number of “ideational” organizations, different from each 
other in kmd, complexity, and stability. Once more: mere con- 
tiguity, qua contiguity, has no effect. It enters the causal series only 
through its effect on organization. Even there it is not enough. We 
have seen that series of nonsense syllables can be learned only if 
they arc read in a definite rhythm, i.e., when they arc being or- 
gamzed by an extraneous factor. On the other hand, von Restorff’s 
expenments have shown that under other conditions meaningless 
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material can be learned fairly easily and without this extraneous in- 
fluence. But in her experiments again proximity (conuguity) was 
not the only factor, but proxmuty of similars in a surrounding of 
diflerents. Here the unifymg pnnaple was the gradient between 
the “isolated” and the “repeated” material (cf. Chapter XI, pp. 
485 f.). In discussing her experiments we disungmshed between two 
possible cxplanauons of the difficulty involved m learmng a senes of 
nonsense syllables, the one based on its “monotony,” the other on 
its “nonsense” character. Von Restorffs experiments emphasized 
the first factor, which heretofore had been neglected in favour of the 
second. But it would be a mismterprctanon of her results to think 
that the other factor played no role at all. We have just discussed 
the greater stabihty which a trace must possess when it derives 
from a meamngful rather than from a meaningless process. But 
what IS true of the stability of the trace is also true of the process 
of orgamzation itself which budds the trace. Meaningful material 
IS more easdy orgamzed than meamnglcss, although it may be dif- 
fiadt to transform (more or less) meamngless material into (more 
or less) meaningful material, as when we gradually come to under- 
stand a mathematical proof. 

Summary: Arbitrary Connections Replaced by Dynamic Organi- 
zations. Summarizing, we can say that we have so far examined one 
aspect of the concept of associauon: the arbitrary character of the 
associative connecuon. We have seen that the organization of arbi- 
trardy joined items in one whole is only an extreme case in a whole 
class of cases, and that even in this case mere contiguity is not a 
sufficient factor. The connection: pud-sol is certainly not the arche- 
type of all connections or, rather, organizations. Instead there are 
numberless possibdities of organizauon in which the members of 
the whole are held together by intrinsic relations, which in our 
theory must be regarded as dynamic relations of the nervous proc- 
esses. 

Does This Lead to “Psychologismos”? Psychouxsy and Logic. 
Such a theory seems to imply an extreme Psychologtsmus, i e., the 
view that all logical, subsistent, relations can be explamed by psy- 
chological or even physiological existing relations. This view, whidi 
had gained ground at the turn of the century, was violently at- 
tacked by some of our best phdosophers, notably Edmund Husserl, 
who claimed to have refuted it once and for all. But his argument 
rested on the assumption, impliat or exphat, in all “psychologistic” 
theories, that psychological rdations were merely factual or external. 
A “psychologism” based on this assumption has indeed been refuted 
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by Husserl and other philosophers. But this refutation does not affect 
our psychologism — 1£ our theory can rightly be given this name — 
since in our theory psychological and physiological, or rather psycho- 
physical, processes are orgamzed according to intnnsic or internal 
relations. This point can only be alluded to. It means that in our 
theory psychology and logic, existence and subsistence, even, to some 
extent, redity and truth, no longer belong to entirely (Cerent realms 
or umverses of discourse between which no intelligible reladonship 
exists. It is here, if anywhere, that psychology will have to prove the 
integrauve function that we assigned to it in the first chapter. 

Association as a Force. Lewin. It is now time to consider the other 
aspect of association, according to which it is a force which by itself 
causes reproduction (see p 559). Against this side of the old con- 
cept Lewin has levelled a most energetic and well supported at- 
tack (1926). He summarizes his conclusions in the following 
words: 

“The experimental invesugation of habit formauon (associauon) has 
shown that the couplings created by habit never supply as such the 
motor of a mental event; such an mterpretauon is erroneous also if one 
secs the essential side of habit — and practice — ^processes not in the for- 
mation of piecewise associations, but m the transformauon and creation 
of definite activity-wholes. Rather in all cases certain mental energies, 
originating as a rule in a pressure of will or needs, i.e., mental systems 
under stress, arc the necessary conditions of mental events” (p. 31 1). 

Lewin righdy distmguishes, m this quotauon, between couphngs, 
on the one hand, and forces and energies on the other. “Mere con- 
necuons,” he says, “are never ‘causes’ of events in whatever form 
they may exist” (pp. 312-3), and he applies this distinction with 
equal force to <dd atomisuc assoaationism and to a gestalt interpre- 
tauon of the connections. The applicauon to atomistic associauons 
is easy. Lewin himself uses the analogy of the train where all car- 
nages arc coupled together, but move, not because of the couphngs, 
necessary though they arc, but because of the steam power of the 
locomotive. Indeed, the concept of associauon being primarily a con- 
cept to explain connections, it is difficult to see how it can at the 
same tunc fulfil the funcUon of a propeUing force and a reservoir 
of energy. The mere fact that the concept was endowed with this 
double Auction (of coimectmg and propclhng) is no defence 
against Le win’s cn deism, for associauonism has never shown how 
the same substratum of associauon could fimcuon in this double 
manner. But l.ewin goes further than that; he shows that the 
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“strength of an association,’* if measured by the result it can produce 
under definite instructions or attitudes, may be quite different from 
the “strength of associauon” if measured by what it must do under 
any instrucuon; or rather that only the former can be measured 
and therefore defined, whereas the latter may m many cases be 
zero. In other words: in the terms of the assoaation thoiry, the 
definition of associauon as a bond has sense, whereas its defimuon 
as a “motor” has none. 

Our Theory Escapes Lewin’s CRinasM, It Supplies (a) Forces. 
But, as we have seen, Lewm levels the same criucism also against 
a non-associauomsuc theory, which “considers not a chainlike 
coupling of members but the integration of the parts in the whole 
as the ‘cause* of the event” (p. 311), because, as he adds m a foot- 
note, such an hypothesis does not use the concept of tensions in a 
dynamic system. It is immaterial to examine how justified he was 
when he wrote his imusually sigmficant and unportant arucle. In- 
stead we shall see whether his crmcism is apphcable to the theory 
developed m the precedmg pages. We have, on purpose, left this 
question in abeyance, discussing merely what kind of influence a 
trace must exert on a process, no matter how such a process was 
started. But the answer to our quesUon treated the trace as a 
dynamic system imder tension, a tension which would favour one 
kind of process and obstruct other kmds. Therefore it is no longer 
obvious that Lewin’s arguments affect our hypothesis as they did 
the association theory. If the trace as an organized system under 
stress exerts a force upon a process it is no longer evident why it 
should not also be able to start a process, why, in other words, the 
revival of a part of a larger whole, if in commumcauon with the 
whole trace, should not of and by itself, through its relation to the 
trace, lead to reproducuon of the whole, why under all conditions 
another, external, force should be necessary. As far as the forces are 
concerned, “automatic” or “spontaneous” reproduction, i.e., repro- 
duction without the “intention to reproduce,” should be perfectly 
possible. 

(b) Energies. But there remains the energy aspect. To quote 
again from Lewin: “In order for a process to occur, energy capable 
of doing wor\ must be set free. Hence for every mental event the 
question must be reused as to the origin of the effective energie/’ 
(p. 313). Every system under stress contains energy capable of 
doing work, and therefore the needs and quasi-needs (intentions, 
resolves) which Lewin introduces as “motors’* of events arc well 
equipped to play that role. Since in our theory trace systems are 
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also systems under stress it might seem as though they also might 
be thought of as supplymg the energy for the process. Such an as- 
sumption would, however, run into great difficulties if it considered 
the trace systems as such as the store of energy. For, since reproduc- 
tion is possible m an unhmited number of single occasions, the store 
of energy m the trace system would have to be pracucally un- 
limited also, and that is an assumpuon too improbable to be ad- 
mitted. 

How else then can we account for the energy consumed in the 
process ? To answer this question we must make exphcit an imphcit 
feature of Lewin’s theory. We have seen that m his system the cause 
of my writing a letter hes in a need or quasi-need to do so, i.e., m a 
system under stress i^hich ultimately supphes the energy for this 
action. The word “ultimately” was used on purpose, for the acts 
of opemng a drawer to get the necessary stationery, of unscrewing 
the fountain pen, of moving the chair to the right place, and finally 
of tracing the words on paper consume disproportionately more 
energy than is stored in the need-system; it is the energy stored in 
our muscles which is bemg liberated and directed by this system The 
energy relation between the system which acts as “motor” of the 
activity and the executed acuons is thus a very indirect one. The 
original energy achieves the result by liberating and steering this 
energy, even in Lewin’s theory. 

With this knowledge let us return to spontaneous reproduction. 
A part of a larger whole process is rearoused and communicates 
with a trace system. Then, according to our hypothesis, the whole 
trace system is put under new pressure, because of the fact that only 
one of its parts is in commumcauon with a process, a stress which 
can be reheved by the reinstatement of the whole process. Is it then 
an illegitimate assumpuon that the energy of this pressure liberates 
other energy stored in the brain field to keep the process going? It 
seems to me no more so than the assumpuon imphcit in Lewin’s 
theory that the wish to wnte a letter succeeds in liberating energy 
stored in the muscles. Perhaps an even simpler assumpuon is pos- 
sible: the energy put in the trace system by the tension might go 
directly into the new process. Both assumptions escape the difficulty 
inherent in the assumpuon of a trace as an inexhausuble store of 
energy. For in both the energy is supplied to the trace system by its 
commumcation with a process which m its turn was caused by forces 
outside the trace system, e.g., in perception. Thus it seems as though 
spontaneous reproduction were perfeedy possible within the frame- 
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work of our theory. This, of course, is not tantamount to saying 
that spontaneous reproduction, i.e., reproduction determined by no 
outside forces, is the normal or even the most frequent case. It would 
still be possible even if it never occurred in reahty. That it does 
occur occasionally seems to me, however, very probable when I think 
of the first example given on page 563 (“to be or . . .”) or those in 
the footnote on page 567. 

Our Theory and the Experimental Work. However, we cannot 
conclude this argument without a considerauon of Lcwin’s ex- 
perimental work. Is it compauble with our theory or not? 

ach’s attempt to measure the strength op a voluntary act. In 
order to cast a very summary glance at the experimental work we 
have to go back to Ach’s experiments pubhshed in 1910. For after all, 
however much one may disagree with his theoretical conclusions, 
Ach was the first to treat the quesuon of the dynamic side of asso- 
ciation experimentally. His setting was that of the Wurzburg school 
of which he was one of the first members. Thus he accepted the 
tradiuonal concept of association with its undiscriminated double 
aspect of bond and force, and at the same time introduced the “de- 
terimning tendency” as a new force which by algebraic addition 
with the associative forces would determine the actual mental event. 
In his cxpcrunents he tried to prove the prmaple of summation of 
these forces. Supposing an item a is associated with an item b, then 
it will reproduce this item more prompdy if, simultaneously with 
this assoaation, a determimng tendency exists that by itself would 
arouse b than when a determimng tendency is operative that would 
lead to Item c. And conversely, a deternunmg tendency leading 
from a to ^ will be more effective if it is supported by an assoaa- 
tion a-b than when it is in conflict with an associauon a-c. In the 
case of conflict, other a retardation of the reproduction should take 
place, or, if the assoaauvc force were stronger than the “determm- 
ing” one, then the subject should give a wrong response; otherwise 
expressed, his habit should overcome his wilL Thus the strength of 
the determining tendency onginaung in an act of will can be meas- 
ured by the assoaauon which is just strong enough to over- 
come it. 

His method was simple and ingenious. The subjects learned three 
senes of eight nonsense syllables, one normal, one in which the 
second member of a pair was always the "inverted” first member, 
like rol 4 or, and one where the second member rhymed with the 
first, like zup-tup. After each of these series had bixn learned on 
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seven successive days, each having been repeated eighty umes, the 
four odd syllables of each senes mixed with four unknown syllables 
were presented for reproduction according to the method of paired 
associates. On the following days the subjects started by reading 
the three series another ten umes, and were then tested by different 
methods: on the tenth day the instrucuon was the same as on the 
seventh, i£., to reproduce another syllable after bemg shown one 
in the exposure apparatus. On the eighth and twelfth days, however, 
they were told to respond to the sumulus syllable by mverung, and 
on the mnth and eleventh days, by rhyming it We can divide the 
test syllables into four groups- o the syllables taken from the ordinary 
series, t those from the series in which the members of a pair were 
in the relauon of inversion, r those from the third series in which 
the members of a pair rhymed, and n the new syllables On different 
days these syllables were under the influence of different tasks: re- 
producing, invertmg, and rhyming respectively. This must lead to 
algebraic summaUon of associative and determimng tendency. When 
inverting is the task, the t syllables are subjected to two forces which 
have the same direction; for if the pair rol 4 or has been learned, 
then on the basis of association lor should be reproduced by rol, and 
equally should it be produced from rol by the mere determimng 
tendency to invert. Qinuariwise both the o and the r syllables are 
under the same instrucuon exposed to conflicung forces. For the 
syllable zup, associated with tup, would on the basis of this asso- 
ciauon reproduce the btter, whereas the task demands the reply 
puz; and similarly the syllable dur should reproduce, on an associa- 
uve basis, say, the syllable tt]( with which it had been learned, and 
not the syllable rud demanded by the determimng tendency. 

The same is true of the instruction to rhyme; only the r and the * 
syllables have changed their places, the former now being favoured, 
the latter, together with the o syllables, being handicapped. 

It is harder to say how Ach interprets the dynamics of the in- 
struction to reproduce. But it seems that he considers it, somewhat 
inconsistendy, as the case where the associauve tendency finds 
neither support nor resistance. With this interpretation the dynamic 
situauon for each of the three kmds of syllables under the three 
different insuucuons may be represented by Table 29, + meaning 
the direcUon of the determining tendency, and — that the associative 
tendency has a different direcuon, 0 that one of the tendencies does 
not exist (the first symbol will refer always to the determining, the 
second to the assoaative, force). 
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TABLE 29 


syllables 

task 

leptod. 

invert 

rhyme 

0 

0 + 

+ - 

+ - 

i 

0 + 

+ + 

+ - 


0 + 

+ - 

+ + 


Therefore, the syllable demanded by the instruction should be most 
promptly supphed in the two + + cases, next in the three 0 + 

ones, and least m the four H ones; in the latter, errors should be 

likely to occur. The n syllables arc omitted from this discussion, 
since they contribute nothing conclusive cither way. 

The actual reaction umes, taken from Ach’s table, are contained 
in Table 30, the figures represenung the median of all reactions in 
thousand^ of a second. 


TABLE 30 
(from Ach) 


syllables 

task 

reprod. invert rhyme 

0 

88r 

841 

rrsa 

i 

767 

664 

895 

r 

871 

804 

777 


To some extent this table confirms our expectations: the highest 

figure occurs with a ^ constellauon, the lowest with a + + one. 

But there are a number of discrepancies, which will appear when 
we look at the rank order of the different constellations. 
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1.664 + + 
2. 7670 + 
3- 777 + + 

4. 804 + — 

5. 841 + - 


577 


6. 8710 + 

7. 881 0 + 

8. 895 + - 

9. 1132 + — 


The most striking facts arc the relatively short reaction times in 
Nos. 2, 4, and 5, and all three have something to do ivith invertmg. 
No. 2, the second shortest of all, concerns the reproduction of in- 
verted syllables. Nos. 4 and 5 the mversion of r and 0 syllables. Also 
the n syllables, so far excluded from our discussion, have signi- 
ficandy lower reaction times for “mvcrting” than for “reproduc- 
ing” and rhy min g. 

A last way of lookmg at the figures of our table is to average 
the values for the + +, theO +, and the H eases.® 


TABLE 31 


Constelladon 

+ + 

0 + 

+ - 

Average reaction time 

745 

1090 

1059 


This survey confirms the expectations only inasmuch as the + + 
constellation has the shortest reaction times, but the two others, 
whose difference is probably msignificant, are in contradiction with 
Ach's assumption. 

The quantitative analysis of the reacuon umes (and this holds 
for Ach’s other subjects as well as for the one from whose results 
our tables are taken), although givmg some indication of the 
expected results, faib to confirm the theory, thereby showing that 
factors must have been at work which arc not included in Ach’s 
theory. We menuon only the fact that the pairs of the i series were 
more strongly associated than those of the two others, and that, as 
the subjects reported, they were easier to learn. It is characteristic 
of the period in which Ach worked that, although he pardcularly 
stresses this point, he does not s« its incompatibility with strict as- 
sociauonistic principles. For according to these the material proper- 
ues of the terms associated should have no bearing on the strength 
of the associadon between them. The fact that they have, therefore, 

* I have averaged not the medians but the a 
in my table. The rank order of these averages is 
above, but contains as many discrepancies. 
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invalidates these principles: it proves again that organization has 
taken place and that within the range o£ organization possible for 
nonsense syllables the symmetry of a syllable and its “mirror image” 
IS parucularly stable. 

The most significant among these quantitative results, the short- 
ening of the reacuon tunes if the “homogeneous” task is subsututcd 
for die mere reproducdon, and the lengthening of it when the 
heterogeneous task takes its place, is clearly re^zed even in this 
model case, only for the task of inverting and not for that of rhym- 
ing. In other experiments even this regularity disappears, so that 
we cannot accept the figures as proofs of Ach’s theory. 

On the other hand the qualitative results add some evidence in 
favour of Ach’s assumption. With the two heterogeneous activities 
of inverting and rhyming a great number of errors occurred, namely 
twelve out of a possible twenty for rhyming, and seven out of a 
possible twenty for mverung. In these cases not the syllable de- 
manded by the instruction was named but the one closely assoaated 
with the stimulus syllable. Habit has been stronger than will, if 
Ach’s interpretation is right. Again we must add, however, that no 
other subject showed so many wrong reactions as this one, that in 
several cases they failed to appear at all. I am using this statistical 
argument only to point out that cvidendy Ach’s conditions are not 
compulsory and that therefore other factors than those he dis- 
criminated and sought to control may have played an imporunt 
role. 

lewin’s work. We can now pass to Lewin’s work, for he suc- 
ceeded where Ach failed: he could create conditions which would 
produce wrong reactions or at least strong retardations of reaction 
time, and such as would lead to neither the one nor the other. Before 
he achieved this he had repeated Ach’s experunent with a greatly 
simplified method. A number of ordinary (o) series of nonsense 
syllables of varymg length were learned during sixteen days with a 
total of 270 repetitions. Thereupon 70 new syllables (« syllables), 
arranged in five series of twelve and one of ten, were repeated six 
tunes in such a way that each syllable changed its place at each 
repetition so diat it would not become assoaated with any special 
one. Finally the acuvity of inverting was practised with a number 
of different syllables. Then in the criticd experiments m which 
the subject had to respond by mvertmg the presented syllables, o 
and n syllables were presented in alternation. Under this instruction 

the o syllables would fall under the scheme -| , the n syllables 

under die + 0; i.c, the latter should yield shorter reaction times. 



ASSOCIATION AS A FORCE 


579 

the former, owing to the great number of repetitions, some wrong 
responses. Neither of these effects appeared, the reaction times were 
equal within the hmits of error and no false reactions occurred, with 
one single exception which occurred at the end. 

This result, dearly as it contradicts the expectation, is not new. 
If one goes through Ach’s tables and compares the reaction ume of 
0 and n syllables with mverting (and rhyming) one finds cases in 
which they arc equal ( 5 ), cases in which the n syllables have the 
shorter rcacuon tunes ( 3 ), and even one case where the o syllables 
are favoured. On the other hand we saw that in Ach’s experiments 
wrong reactions occurred. As a matter of fact only one such 
wrong rcacuon occurred in Ach’s experiments with an 0 syllable 
and the task of inveiting, five m all with o syllables and the task of 
rhyming, and altogether these wrong reacuons were not frequent in 
Ach’s experiments.* 

The results so far seem unclear, although they certainly do not 
confirm the underlying assumpuons. A conflict between assoaation 
and deterrmnauon does not regularly appear. We saw before that 
the opposite result, mutual support of these two factors, was not 
regularly present in Ach’s experiments, and it failed to appear at 
all in Lewin’s experunent performed with an mteresung modifica- 
uon of Ach’s technique. In these experiments assoaations were not 
formed by presenting series of syllables to be read and learned, but 
by presenting syllables to which the subjects had to respond by 
naming a new syllabic which could be produced from the presented 
ones by changing the first consonant in a prescribed manner. For 
instance, if the syllable began with d they had to pronounce a 
syllabic beginning with g but otherwise equal, eg., presented syl- 
lable da\, response ga\. Since the tradiUonal law of associauon 
establishes only the conditions that two items must have occurred 
m conuguity (and with suffiaent frequency), this method is as 

good as the other. With this method one can obtain + + and -1 

cases in the test, and no difference in the reaction times appeared, 
nor any wrong reactions. 

Thus Lewm’s results are in strict contradiction to those of Ach 
and to the assumpuons which guided this author. In order to ex- 
plain the contradicuon Lewin introduced an entirely new theory. 
We know already that he denies that an associauon can be the 
“motor” of any acuvity. The motor must be somctlung else, a mental 
act, intention, or “set.” And thus he concludes that wrong reactions 
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occur only where a wrong set is operative, retardation, only where 
two sets are in conflict. To the proof of this assumption he devotes 
a number of highly mgemous experiments which can be simplified 
so as to be performed in the classroom. The underlying idea is that 
the same result may be accomplished by two different activities, and 
more easily by the one than by the other, and that the subjctt will 
sooner or later choose the easier activity even if it is not the one 
reqmred by the mstrucuon. This will lead to no mistake as long as 
the origmd condition is fulfilled, viz., that the wrong performance 
leads to the right result. If, however, this wrong acuvity is exer- 
cised on material where it docs not produce the correct result, then 
cither the result will be wrong, or a conflict will occur between two 
activities, with a resultant retardation. These conclusions were amply 
confirmed. 

The procedure was as follows: Eight syllables were “associated” 
with other syllables by the method last described. That is to say, 
four of them had to be responded to by another syllable in which 
the hard initial consonant was to be replaced by a soft one and tnce 
versa (r syllables), example ta{-da\, while the four others had to 
be inverted (i-syllables). Each syllable was presented thirty-two 
times, a comparatively small number if compared with the high 
number of repetiuons in the previous scries, A very important 
aspea IS the mode of presentation. At first all four r-syllables were 
presented, each syllabic bemg repeated before the next was named, 
c,g.: 

stiinulus response 


geJ J(ed 

This whole procedure was repeated, and then the same syllables 
were repeated twice more in simple alternation without successive 
repcution. Then the t syllables were subjected to the same procedure. 
Then came more repetiuons of the first and the second kind of ma- 
terial, until both had the required 32. After the compleuon of the 
learning the testing took place. Again the subjects were presented 
with syllables, their task bemg to respond by changing the vowel. 
First 20 n (new) syllables were called out, Aen an r syllable, five 
more n syllables, then an t syllable^ six n syllables, another r syllable, 
and one more n syllable. I.c., the three criucal syllables which had 
been pracused before were interspersed in a great number of neutral 
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syllables, with the result that no wrong reaction occurred and that 
the average reacuon dme of those critical syllables was exactly the 
same as the average time of the n syllables. Thus, this first test only 
confirmed the previous result. But now a new test was added: the 
instruction was hard-soft rhyming, and the first four syllables were 
the four r syllables with which this activity had been practised be- 
fore; they were followed by two syllables taken from these same 
r syllables, then came the i syllable of the first test, and then the 
two other r syllables. The result was that the reaction time of the 
I syllabic was 144% (88off) longer than the average of the r syllables. 
The same t syllable, which in the first test had not led to any retar- 
dation, produced a very large one in this. The experiment fimshed 
with a last test in which the task was to invert and in which the 
procedure was the same as in the preceding, except that the two r 
syllables used in the first test were interspersed in the midst of i 
syllables. One of them led to a wrong reaction, the other to a re- 
tardation of 74% (480^). 

Since the same syllables show rctardauon and wrong reaction in 
one kind of test but not in another, the cause of these effects cannot 
be the associauon which should have shown up in cither of them, 

both conforming to the type -| . The true cause is easy to find. 

In the two last tests the first six syllables offered for the parucular 
activity, rhyming and invertmg, had been learned in conjuncuon 
with a rhymed and inverted syllable respectively. There are there- 
fore two ways of fulfilling the task of rhyming an r syllable: either 
really to rhyme it, or to do with it what has been done before, i.c., 
to reproduce the following syllabic. Similarly, when we are asked 
to add 8 -j- 4 we answer 12 without a new process of addition by 
mere reproduction. Just so the subjects after rhyming one or two r 
syllables would no longer really rhyme them but reproduce. The 
method of original presentauon for purposes of learning, double 
presentauon of each syllable, had been chosen because it would tend 
to favour this mode of procedure. There exists, then, a set to repro- 
duce which is as much a set as the set to rhyme, and this set, if 
applied to an inappropriate syllable (» syllable for rhyming, and r 
syllable for inverung), must lead to wrong reactions, or if this is 
checked, to a considerable retardation. When on the other hand, as 
in the first test, a number of neutral syllables are given for the exe- 
cution of a task, then there is only one way of domg it, and repro- 
duction cannot take its place. Consequently no set to reproduce de- 
velops and the r and i syllables are just as easily and quicldy changed 
in the right way as the n syllables. 
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This explanation invahdates one o£ Ach’s assumptions which we 
have hstcd in our table on page 576 as 0 +, the assumption, namely, 
that reproduction is the mere effect o£ association without any spe- 
cial set. 

THE RELATION OF lewin’s WORK TO OUR THEORY, However, OUT main 
question remains as yet unanswered: Are Lewin’s results compatible 
with our theory? Eto they prove that an assoaation, or rather an 
orgamzed trace system, exerts no £orce on the new process ? As £ar as 
I can see, and I have Professor Lewin’s assent to this opinion, they 
do not. For the same explanation which we gave to his experiments 
with a perfectly passive attitude (see p. 561) is equally applicable 
here It is not proven that in the cases where no retardauon or 
wrong reaction occurred the old traces were in communication with 
the new process. But if they were not, then they could not, of 
course, exert any influence upon it. If this is the true explanation of 
Lewin’s results, they are perfeedy compatible with our own theory. 
Thereby their significance is not in the least diminished. Instead of 
bearing on the effect exercised by a trace upon a process they bear on 
the opposite relationship, the effect produced by a process on the 
trace system. For they prove that, m terms of the assoaation theory, 
the re-arousal of an a does not necessarily carry with it a tendency 
towards the re-arousal of b, which had previously been associated 
with a, because the re-arousal of a does not necessarily communicate 
with the 0 £ trace. In other words, even in terms of its own theory 
the law of associauon was mcomplete. The recurrence of an a can 
arouse a tendency fiir b to appear only when a estabhshes a com- 
municauon with the old a b trace system. 

Lewin’s experiments prove more than this, revealing as they do 
a very powerful factor which determines this communicauon. How- 
ever, before we follow this lead we shall briefly discuss the fact 
itself. It seems self-evident, and yet it has gained no recognition in 
assodationisuc psychology although it was clearly pointed out and 
vigorously emphasized by Hoffding in 1889. Hoffding argued hke 
this: I see an apple and am reminded of paradise. Now, the apple 
that 1 am seeing at present was never together with a picture of 
paradise, but a picture of an apple, different from the present one, 
may have been contained in a picture of paradise, or a mere idea 
of an apple may have been together with an idea of paradise. How- 
ever this may be, the present appl^ so Hoffding argued, must first 
come into connection with the memory trace of the old apple, be- 
cause only this can lead to the idea of paradise. 
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The “Law of SubsutuHon" (or “ Assimilation''). This interpreta- 
tion was not accepted by psychologists, who at the tune were com- 
pletely under the sway of assoaauonistn, because it implied the 
efficacy of similarity for the evocation of the trace by the new 
process. They preferred to base their theory on the law of contigiuty 
alone. And so they mtroduced another law, the law of substitution, 
to explain the same fact. This law says: if an association between 
a and b has been formed, then not only a will be able to reproduce 
b, but also any a' which is similar to a, the strength of the reproduc- 
tive tendency aroused by a' varying with the degree of sunilarity 
between o' and a (Miiller and Pilzecker). In America this law has 
been called the law of assimilaUon — ^not a good name^ since the term 
assimilation had been used much earher by Wundt for a very dif- 
ferent phenomenon (see Chapter III, p. 103) — ^and appears as a real 
law in the recent presentation of associauomsm by Robinson. It 
seems to me, however, that this law names what it considers to be 
a fact without explainmg it. It would indeed be an explanation if 
one assumed, as Hoffding did, that the trace a can be re-aroused by 
a process a', different from, but similar to a, and that therefore a' 
can reproduce b. But without this assumpuon, which the law of 
substitution was intended to make unnecessary, this law is uncon- 
nected with the mam body of associauomsm, if one means by asso- 
ciauomsm an explanatory theory and not a mere collecuon of purely 
empirical laws. 

But even as such an empirical law the law of substituuon is false, 
as follows directly from Lewin’s experiments, for he has proved even 
more than Hoffthng claimed. To apply Lewin’s results to Hoffdmg’s 
example we may say : if we have seen an apple next to a vase and sec 
the same apple again, then there need arise no tendency towards the 
reproduction of the vase. This reproduction will take place only 
when the special condiuons of the case ensure that the new percep- 
uon commumcates with the old trace. The same is true a fortiori for 
the case where the apple that we sec now is different from the apple 
that we saw lying by the vase, so that the law of subsutution con- 
tains within itself the still unsolved problem: When docs a process 
communicate with a trace? 

The R 6 le of Attitudes or Sets in Reproduction. To this problem 
Lewin’s experiments contribute an answer of high significance: they 
prove that such communication may be created by a “set,” attitude, 
intention, or otherwise expressed that forces starting ■within an Ego- 
system can be powerful factors in bringing about commumcation 
between a process and a trace both of which belong to the environ- 
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mental field. We had come to the same conclusion before, at the 
end of the eleventh chapter, when we discussed the attempt to recall 
a name (p. 525), and at the begiiming of this, when we discussed 
another of Irwin’s expenments. Thus Lewin’s results demand that 
kind of Ego-environment hypothesis which, startmg from enurely 
different premises, we have introduced in Chapter VIII (p. 333), 
an hypothesis by which Ego and environment are in dynamic inter- 
course both in the process of actual present orgamzauon and in the 
accumulation of traces of such organizations. 

Before we follow up this idea and discuss the problem of the 
communication more thoroughly, we must add a few words about 
the relation of Lewin’s work to our theory and a sccuon about other 
types of associative learmng. 

Although our theory imphes that communication of trace and 
process, by producing tensions in the trace, is apt to create a force 
between trace and process in the sense of reproduction, it docs not 
mean, as pointed out before, that such spontaneous reproduction 
must inevitably follow. In the first place, reproduction would be 
truly spontaneous only if the process had formed its trace without 
the co-operation of a set or atutude. This possibihty we shall have 
to assume, as will be shown later. But even when communication 
takes place, the tension created in the trace system cannot be ac- 
cepted as explaiiung the whole process of reproduction as it occurs 
in memory experiments. The fact that the subject actually pro- 
nounces the reproduced items is indeed more than can be derived 
from our hypothesis. Whether he docs or not, must depend upon 
forces extraneous to those between trace and process, i.e., upon 
attitudes, intentions, sets. And if one includes these aspects of repro- 
duction, then Lewm’s claim that association (or the existence and 
partiapation of an orgamzed trace) can never be the motor of any 
mental acuvity is perfectly true. 

We must, however, go even further than that. Continually, old 
large trace systems are in communicauon with present part processes, 
and yet, in any controlled acuvity, reproducuons that lead away 
from the goal of that activity occur very rarely, even in the form of 
mere “knowledge” or “thinking about.” KoUcr (1929, pp. 335 ff.) 
has msisted on this pomt sufiiaently for us to pass it over with these 
few words. But even this docs not contradict our theory. For as we 
know, a controlled acuvity means an acuvity under the rule of 
strong forces, forces partly external and partly mternal to the or- 
ganizauon of the process and the trace which it is building up (see 
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our discussion in Chapter IX, pp. 4i8f.). Compared to these forces 
the tensions arising in the trace will often be negligible. 

OTHER TYPES OF “ASSOCIATIVE LEARNING.” The quesuon may even 
be legitimately raised whether such tensions in a whole-trace will 
arise under all conditions when a part process communicates with 
a part of it. We have so far treated reproducuon as though it were 
the only effect that a whole-trace could exert upon a new process. 
But this IS far from the truth. And we can choose another type of 
so-called associaUve learnmg to discover a very different effect. The 
method of nonsense syllables was the contribuuon of an earlier 
epoch in psychology — German psychology — to the mvestigauon of 
learnmg. Two other methods have since then been introduced and 
have gradually surpassed the old in the scope of their application, 
VIZ., the method of the conditioned reflex, invented in Russia, and 
the method of the maze, developed in America. Both methods share 
with the nonsense syllable method the aspect of complete arbitrari- 
ness of the Items to be connected. The condiuonal sitmulus can 
be selected at random, and similarly the structure of the maze with 
Its different blind alleys and its true path is enurely at the discre- 
tion of the experimenter. Nothing in the situation itself demands, 
say, a bell to be connected with feeding, or the building of the maze 
according to any one of the prinaples employed in the different in- 
vestigations, )ust as litde as the syllabic zut demands that the syllable 
fid follow upon it We shall not treat the conditioned reflex expen- 
ments, because by then very construction they cannot make any 
direct contribuuon to our problem. Moreover, the theory of the 
condiUoned reflex has been very searchingly discussed during the last 
few years, notably by Tolman and Humphrey, so that a new dis- 
cussion would not advance us very much further. 

Maze Experiments. The maze experiments, on the other hand, 
have, in the hands of ingemous experimenters, acquired a new mean- 
ing which IS relevant to our present discussion. In the ordinary maze 
experiment the animal learns the maze in the attempt to reach the 
fo^ contained in the food box. The progress of learmng consists in 
the animal’s obtaining its reward more and more quickly and with 
fewer and fewer errors, i.c, by entering fewer and fewer blmd 
alleys. Learmng here is defined by behaviour conunuously approach- 
ing an optimal type, it is the steady improvement of one and the 
same accomphshment, in that sense agam similar to the learning 
of series of nonsense syllables. One can, however, alter the procedure 
in such a way that during the first part of the “learning period” the 
accomplishment of the animal is different from that of the second. 
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Will then the practice in the first accomplishment aid the second 
one? 

"Latent Learning" The best and simplest way would probably 
be one suggested to me once by Dr. Mintz: put the ammal mto a 
maze and let it stay there for, say, a couple of hours without re- 
warding it. Repeat this a number of times and then introduce food 
in the food box. Compare the behaviour of such animals with that 
of a control group which has been trained in the same maze by the 
usual method, i.e., by having food in the food box from the first 
day of traimng. As far as I know this experiment has not yet been 
performed, but experiments by Blodgett and by Tolman and Hon- 
zik, briefly referred to in an earlier part of this chapter (p. 547), 
are simdar enough to allow a prediction of what would happen if it 
were carried out. The last two authors put rats into a maze and 
took them out, without feeding them, as soon as they reached the 
exit box, feeding not taking place till two hours later, in their hving- 
cages. After this had been done for ten days, food was introduc^ 
on the eleventh. “On the twelfth day they exhibited an enormous 
drop in both errors and times” (Tolman, p. 52) ; as a matter of fact 
their error curve dropped on that day below that of a normal control 
group which had been runmng this maze for the same number of 
days with food in the exit box, whereas on the preceding day the 
control group had made far fewer errors. To express the result 
in this way is, of course, not correct. For the term error has mean- 
ing only for the animal that wants to get quickly to the food box, 
i e., for the control group and the test group after the eleventh day. 
Before this day an entry of a blind alley was in no sense an error, 
except for the experimenter who wants to tabulate the results. This 
experiment proves that the activity of exploring the maze with a 
great number of “errors” is at least as advantageous for the desired 
effect, the quick and errorless reaching of the food box, as the 
acuvity of running for that food box. But in the former the dif- 
ference between the pre-criucal and the critical activiucs is much 
greater than in the latter; in the former the trace of the older activi- 
ties has the effect not of reproducing, with modifications, these 
activities, but of giving rise to new activiucs. It is therefore highly 
probable that the expenment suggested by Dr. Mintz would also 
have a positive result: livmg in Ac maze would help Ae rats to 
find Ae food box quickly as soon as Acy became mouvated to run 
for it. 

“Latent Learning’ as an Example of a Trace Influence That Is 
Not Reproduction. Thus we have come across a suiking example 
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o£ a trace-effect which is not reproduction. The trace formed by the 
non-rewardcd runs in the maze becomes a more and more aruciilated 
system which forms part of the field m which the later mouvated 
activity takes place, and directs it according to field structure and 
motivation. It seems quite unnecessary to assume that the rat will 
be impelled, m its run for food, to choose a path that leads in a 
wrong direction simply because it had chosen it in its non- (or 
diflcrcndy) motivated activity. 

THE GENERAL FIELD-INFLUENCE EXERTED BY A TRACE UPON A PROCESS. 

So this experiment brings us back to the discussion interrupted a 
while ago. And we find now that a part process in communication 
with a trace which is part of a larger trace system need not be 
affected by this trace at all in the sense of reproduction correspond- 
ing to the whole trace. The commumcation may have altogether 
different effects. It might seem that this conclusion contradicted the 
theory which we took such great pains to develop, viz., that such 
communication would set up tensions within the total trace which 
would exert a force towards reproduction. But this contradicuon 
disappears as soon as we consider that the effect of the communica- 
tion upon the trace must depend upon the nature of the trace. In the 
case under discussion the trace system influencing the test runs may 
be not that of the previous run, but that of the maze pattern which, 
as previously mentioned (p. 547), arose out of the other traces. Fur- 
thermore not all traces can be so constituted that asymmetrical com- 
munication changes their stabihty and thereby gives rise to stresses. 
Only those where this is the case can cause spontaneous reproduc- 
tion, and since probably they are in the minority, spontaneous re- 
production should, according to our theory, occur still more rarely 
than would follow from our earher discussion. And therefore 
Lewin’s criticism of this concept becomes the more sigmficant. 

To say which traces are of the one kind, which of the other, 
would require a much better knowledge of traces than we possess 
today. The mam value of my hypotheses, if they have any, seems to 
me to he more in their heurisuc than m their explanatory character. 
They pose problems, problems which an associatiomstic psychology 
could never have raised. The only indication of an answer to our 
question seems to me this: traces resulting from rote learning are 
particularly apt to become endowed with tension through com- 
muiucauon with part processes and thereby to be capable of imnat- 
ing spontaneous reproduction. It is plausible to connect this with 
the fact that they form more or less isolated, self-su£aent systems, 



588 LEARNING AND OTHER MEMORY FUNCTIONS 

whereas most other traces must be connected with innumerable 
other trace systems. 

But the discussion o£ the Tolman-Honzik maze experiment has 
given us an even more important insight. A trace system may exert 
influences other than repr^uaion on the conunuauon of a process. 
The mfluence studied in this experiment was one upon the animal’s 
activity. We can describe it best by saying that the trace developed 
durmg Its non-rewarded runs influenced its activity in the food- 
mouvated runs in a manner similar to that m which a maze which 
the animal could perceive in all or many of its details would. If 
the ammal sees or feels that an alley is blocked at one end it will 
turn back; if it sees that another alley leads to the lure it will enter 
It. The Tolman-Honzik experiment and our everyday experience 
demonstrate that the trace can have a similar effect. What the 
ammal has developed dunng its “latent learning” is a trace of the 
maze; this trace, being in commumcation with the present activity, 
regulates it more or less as the perception of the maze would. Just 
so, when I want a book I leave my chair and turn to the book-case 
at the side of the room which at the moment is outside my per- 
ceptual field. The trace field of the whole room in which I am 
staymg is in communication with my present activity and thereby 
directs it in such a way that orderly action, started by needs or in- 
tentions, becomes possible. Again, dynamically it makes no differ- 
ence whether the required book stands on my desk within the field 
of perception or in the book-case at the side. 

Why This Theory Is Not Associatiomstic. But is this not asso- 
aation? Let us see what this claim would mean. In writing this 
chapter I was reminded of an experiment on “latent learning.” This 
had become associated with Tolman’s book, because I had first 
read it there. Therefore the idea of the experiment reproduces the 
idea of the book. This in its turn is associated with the shelf on 
which I have put it, and therefore the idea of the bookshelf arises. 
And now? The idea of the bookshelf is associated with many other 
ideas, e.g., with that of all my cases containing reprints; are they 
or any other assoaated ideas reproduced? Not at all. What happens 
IS that I rise from my chair and fetch the book. Has Tolman’s book 
been assoaated with this acuvity? If not, why, on purely associanon- 
istic prmciples, do I rise? In this presentation of the associatiomstic 
explanation I have disregarded the faa that spontaneous reproduc- 
tion, on which this whole explanation rests, is a very rare occurrence. 
Even so, the explanation fails to explain what it set out to. Granted 
then that my final acuon requires some other kind of explanauon, 
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what of the preceding events? Why does the idea of Tolman’s book 
reproduce the idea of the bookcase and not that of the many seminar 
evemngs on which I discussed it, or that of my review of it, which 
by “frequency” and emouonal intensity should be favoured ? Surely 
It IS not chance that at this moment the bookshelf assoaation 
proved to be the strongest while at other moments enorcly different 
ones would be dominant, occasions at which I would never think 
of the place of the book, but of its contents, or its author, or what 
not. Certainly I could think of neither of these unless the “Tolman- 
tracc” were connected with all those other traces. But neither is the 
fact of the connection enough, nor has the connecuon been proved 
to be of the type of association. In short, if one calls the explanation 
of my acuvity which I gave above an associauomstic one, one shuks 
the issue. Association has unwittingly assumed a meaning which 
makes it practically synonymous with experience. And a theory 
based on experience, a genetic theory, is for that very reason a de- 
sirable theory. Therefore the great attachment to associationism. 
But association is far from being synonymous with experience. It 
IS one way of coping with experience, one conception to treat ex- 
perience scientifically. Therefore a criticism of associauonism, how- 
ever negative it may be, is not a rejection of a genetic theory. There 
are other, and I believe better, ways of treaung experience than the 
concept of association. 

A Reference to Older Experiments on Memory. In many respects 
the preceding discussion of associative learmng was incomplete. 
Its omission of a reference to most of the results reached by the 
older experiments is due to the fact that their theoreucal meaning is, 
to say the least, highly ambiguous. Take the facts expressed in Jost’s 
law: two series of nonsense syllables, A and B, of which A has been 
learned some Dme before B and with more repetitions, will rank 
differently according to the method used m testing them. By the 
method of paired associates B may be the one better retained, 
whereas by the saving method A may appear superior. The tradi- 
Uonal explanation has been a one-factor explanation, in agreement 
with the traditional theory which knows only one variable: the 
strength of association. It says that the average strength of associa- 
tion is greater m A than in B, and therefore it can be relearned more 
easily, while the individual number of associations which arc supra- 
hminal, i.e, which arc strong enough to effect reproduction, is 
greater in B, accounting for its superiority in the method of paired 
associates. But such a simple explanation overlooks the dynamics of 
the situation. There are Aree problems involved: the effect of the 
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trace on the process once it is in communication with it — this is the 
equivalent in our terms to the old theory — the case of communica- 
tion between the present process and the trace, and, thirdly, the effect 
of new repetitions on the existmg trace systems. It seems to me very 
unlikely diat the facts can find their explanauon in terms of the 
first problem alone, but since we lack experimental evidence to 
decide this point, I shall omit these and numerous other effects. 

But our discussion of associative learning was incomplete also 
because it left the second problem just mentioned unanswered, al- 
though we encountered it again and again. It is not, however, a 
problem specific of assoaative learning. It was equally obvious in 
our discussion of the acquisition of skills, and it is of no less im- 
portance for the problem of recognition. Therefore, before treat- 
ing It we shall turn to this new achievement of memory. 
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RECOGNITION AND THE PROBLEM OF COMMUNICATION BETWEEN 
PROCESS AND TRACE 

Unfortunately it is not easy to define what we mean by recogni- 
tion. 1 recognize a pencil as a pencil, and my speaal pencil as my 
pencil; but in a sense this latter effect will occur only if I see it 
among others and not when I take it out of my pocket. A similar 
example is given by Maccurdy: “If I meet one of my students^ in 
London I recogmzc him; if I see the same man in my lecture room 
m Cambridge I do not recogmze him, although I know he is there” 
(P- “3)- 

We must then distinguish first of all “class” recognition and in- 
dividual recogmtion, and, secondly, explicit and implicit recognition, 
the exphcit being characterisuc of Maccurdy’s meeung his student 
in London, the implicit of his meeting him in the lecture room. For 
It seems to me not correct to say that in this last case no recognition 
takes place. For if I, or Maccurdy, were asked whether we knew 
this or that student in our class we should unhesitatingly answer 
“yes,” and this answer does not presuppose that the question has 
changed the perception of the student; my afiirmauve answer is 
the direct outcome of the perception, even though it lacked that tone 
of familiarity which it would have in a different context (c.g^ in 
London). 

Still, we are dealing with different cases, and the theory of recog- 
mtion finds itself continually hampered by that difBculty. How the 
difference between class- and individual recogmtion makes it impos- 

1 1 have tubstimted the word "students” for Maccurdy's word "class” in order to 
avoid unnecessary ambiguity in my text. 

S9I 
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siblc unambiguously to evaluate her own quantitative results has 
been pointed out by von Restorff. 

Theories of Recognition and Their Problems. There was a tune 
when recogmuon was a major problem m psychology. Katzarofi 
pubhshcd a paper on the subject m 1911 in wluch he enumerated 
and discussed fourteen different theories. One fundamental fact 
stands out for every theory of recogmuon: an object A cannot be 
recognized unless some object A' had occurred previously. In the 
terms of any theory except that of Wheeler— whose applicauon to 
recogmtion I can understand even less than its applicauon to recall 
— this must mean that a present process is under some influence of 
a trace of A'. The problem is: Of what kind is this influence and 
what produces it, i.e, why, in our terminology, does the process 
commumcate with the trace A'? In 1906 Schumann, surveying the 
experimental work on the psychology of reading, said: “Today 
the assumpuon is made fairly universally that in the act of recogm- 
uon the images of former perceptions of the same object are bemg 
re-exated, fuse with the sensations and give to the perceptual process 
Its ‘quality of familiarity’ ” (p. 170). Recognition is, in this view, 
explained by assimilauon, and inasmuch as we have rejected the 
assimilation hypothesis (Chapter III, p. 103) we shall not accept 
this cxplanauon of recogmuon. Nevertheless I find Bartlett’s judg- 
ment of this hypothesis cnurely too harsh when he says’ It “is a 
striking example of a fruitless hypothesis, and can never be either 
proved or disproved” (p. 192). For apart from its specific form this 
hypothesis claims a connection between a process occurrmg now and 
a system of traces left behind by earher processes, and this claim, 
though, like all our physiological hypotheses, not amenable to direct 
proof, finds a numbw of facts to substanuate it, facts which would 
remain unexplained without some such hypothesis. Schumann him- 
self points to the fact that a word of 25 letters tachistoscopically ex- 
posed can be seen clearly and distinctly in all its parts, and that 
furthermore this clearly perceived word may be more or less different 
from the actually exposed onc^ whereas of 25 unconnected letters 
at best a small fracuon will be so perceived. Ol course I agree with 
Bartlett, if he apphes his criucism only to the hypothesis of fusion 
of sensations and images, but even there I must plead for Schumann 
that at the ume of his report no other possibility of a connecuon be- 
tween a process and a trace had been envisaged. 

The llieory of Katzaroff and Claparede. That in recogmtion the 
process is under the influence of a trace is, as I said before, the 
minimum that any theory of recognition has to assume. That this 
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mixiimum is not enough was the claim of Katzaroff, which was 
vigorously defended by Claparede (1911). Claparede produced 
cases where indubitably a connection of trace and process had oc- 
curred and where nevertheless recogmtion had failed to appear. The 
bulk of his material is taken from post-hypnotic suggesuon and 
from the Korsakoff syndrome, characterized by an extreme memory 
defect. He points out the discrepancy mamfest in Korsakoff patients 
between their achievements in recogmnon and voluntary recall on 
the one hand, and their orientation in the hospital on the other: 
whereas the former may be completely absent, the latter may be 
normal. Thus a woman who was perfeedy well oriented in the 
hospital, found her way to the lavatories, bathrooms, etc., would 
not recognize her nurse, who took care of her for six months. If the 
nurse asked her whether she knew her she rephed: “Non, madame, 
a qui ai-je I’honncur de parlcr?” (Claparede, p. 84.) I have repro- 
duced this quotation m order to show what lack of recogmtion 
means, and how different it is from the case of the student in the 
lecture room which we discussed previously. In terms of that discus- 
sion the answer of Claparede’s pauents proves a lack of individual 
recogmtion, not of class recognition. As a matter of fact, as Mac- 
curdy, whose own observations fully confirm those of Claparede, 
points out, the nurse is not only recognized as a woman, but as a 
woman to whom respect is due. Claparede has made expenments 
with these patients; a particularly neat one is reproduced by Mac- 
curdy. I omit It here and give instead an ingenious experiment by 
Maccurdy himself: “I would give the pattern my full name and 
address. Within a few minutes this was totally ‘forgotten.’ Later 
on, I would present the patient with a hst of ten Christian names, 
another of ten surnames, another of street numbers, and another of 
street names. From this he would be asked to guess which one was 
mine. To my surprise, the guesses were nearly as accurate as would 
be the conscious memory for such data of normal subjects. But the 
response remamed to the subject a mere guess, it was assoaated 
wi^ no feelmg of me-ness; on no occasion did the patient think that 
he had the slightest reason for picking one name rather than an- 
other from the hst” (p. 121). The striking point m this experiment, 
as in those by Claparede, is that the new process, the “guessing,” 
must have been in commumcation with the trace left by the informa- 
tion given before the experiment. This is proved by the degree of 
correctness of the choice. And yet, although the process was in com- 
munication with the trace, it lacked all recognition, the correct 
choices were made without conviction, they appeared as pure guesses. 
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Therefore mere communication cannot be enough, some other factor 
must be added. This other factor is found by Katzaroff and 
Claparcde, with whose interpretation Maccurdy more or less agrees, 
in the “feehng of me-ness.” In Katzaroff s words: “One may there- 
fore assume that the feehng of famiharity {sentiment de famtlier), 
dijd vu, which accompames a repeated sensaUon results from the 
fact that this sensauon, when it passed through our consciousness 
for the first time, became assoaated with the very feeling of our 
‘Ego’ (/erf assoctie au sentiment lut-meme de notre ‘mot’) and was, 
80 to speak, enveloped by it” (p. 78). 

Today it may seem surprising that this theory has found so Ltde 
support. Bardett, who distmguishes four theories of recogmuon, does 
not even mention it. But we must not forget that at the time the 
theory was proposed, experimental psychology had no place for the 
Ego. Thus in the book which I published in 19^2 I refused to accept 
Claparede’s explanauon, whereas now, when the Ego has a promi- 
nent place in the psychological system here presented, I recognize its 
value and admire the insight of its author. Many theorists had 
acknowledged the “feehng of fanuharity,” the "Be^annthetts- 
Qualitat” of Hofidmg, but diey had been saushed with a discussion 
whether this quahty was an emotional or an intellectual clement of 
experience, without an acknowledgment of the fact that the “fa- 
miliar” IS “famihar to me/' i.e, that recognizing involves an object- 
Ego relauonship. 

This Theory and Onr Ego-hypothesis. Our theory of the Ego, as 
it was developed in the preceding chapters, allows us to accept 
ClaparWe’s theory, freemg it from those aspects which are the out- 
come of the period at which he worked, and to incorporate it with- 
out any new hypothesis into our own system. In the eighth chapter 
we saw how the necessary assumpuon of a permanent Ego system 
involves the assumpuon of an environment system from which this 
Ego system remains segregated. In Chapters X and XI we have 
developed this hypothesis from the point of view of a trace theory, 
and now we can reap the harvest. I believe that it strengthens the 
status of our theory that it was developed from facts different from 
those which arc now to be explained by it. It became necessary on 
the grounds of a general theory of orgamzauon, and now it pro- 
vides an explanauon of recogmuon and voluntary recall 

In our theory the trace retained the dynamics of the process in a 
latent form. We also know that our envu-onmental field does not 
consist of a number of “dead” or “indifferent” things, but that these 
things possess dynamic characters, such as physiognomic, funcuonal. 
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and demand characters. All these characters imply an object-Ego 
relationship, i.e., an mterplay of forces between the Ego and the 
environmental objects. Therefore, the trace of an object is, as a rule, 
part of a larger trace of which the object is but one sub-system, while 
a part of the Ego is another, these two sub-systemS being connected 
by forces correspondmg to the forces obtaining in the process of per- 
cepuon. Commumcation of the trace with a new object-process 
means, therefore, at least potentially, communication of this whole 
tmee with the new process. And according to Claparedc’s theory, 
rocogmuon can take place only when the whole trace becomes in- 
volved and not merely the object sub-system. 

This IS the translaoon of Claparcde’s theory mto our own, as will 
be seen more clearly sull when we envisage ClaparMe’s theory in its 
most general aspects. “One must distmguish between two sorts of 
connections: those which establish themselves eventually between 
ideas, and those which estabhsh themselves between the ideas and 
that which consututes the Ego, the personahty. In the case of purely 
passive or reflex association of ideas the first kind of connections will 
funcuon alone; in the case of voluntary recall or of recogmtion, 
where the Ego is involved, the second kind would play its part” 
(Claparede, p. 86). In our terms, communication with a part of a 
trace system may bring into play either such other parts of the sys- 
tem as do not include the Ego, or those which belong to the Ego 
also. The effect on the present process must be different in the two 
cases. 

The case is similar to that of the command of the executive. The 
same disuncuon between intra-Ego-, Ego-environment- and intra- 
environmental forces that proved so fruitful there, finds its appli- 
cation here. The forces within the trace which affect the process 
now occurnng may be of any of the three kinds. The first has not 
been mentioned by ClaparMe, but the two others correspond closely 
to his distinction. 

This theory allows certain deductions about the condiuons under 
which recogmtion is more or less likely to occur. Since it depends 
upon the participation of the Ego-part in the particular trace sys- 
tems, the structure of this system will be of great importance. TTie 
closer the dynamic intercourse between the Ego and the object part, 
the more likely, ceteris panbus, will recogniuon be. Now in the 
structure of the behavioural environment there are things close to 
and remote from the Ego and even some that have fwactically 
no Ego-connection. According to the theory, and to all appearances 
in conformity with the facts, the former are better recogmzed than 
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the latter. In many cases the Egoobject relationship will be, at least 
partly, due to the mtercsts and attitudes o£ the Ego. Thus whatever 
has interested us, attracted our attenuon, is relauvely easily recog- 
nized. “The things we deny ever having done, in the face of ample 
testimony from honest observers, arc acts performed ‘absent-mind- 
edly,’ automatically. Automauc behaviour has no me-ness attached 
to It.” Thus Maccurdy (p. 124). 

The QuAunr of Famiuarity. Can we explain also why the posi- 
Uve impression of famiharity fads to appear with objects which 
arc too well known? When we formulate the question in this way 
we have to remember that even well-known objecu may carry that 
quahty of famiharity if they appear in a new environment; we re- 
call Maccurdy’s student. This fact gives us the clue for our cxplana- 
uon. When we sec the well-known object in its normal environment, 
then our attitude towards it is also, as a rule, the normal one. There- 
fore, the process which commumcates with the trace is not simply 
the process of perceiving the object but the process of perceiving 
this object which, corresponding to the prevailing attitude, is in a 
definite rclauon to the Ego. This new process will at once commum- 
cate with the whole Ego-object trace; conversely, when the object 
IS encountered in a new cnviroiunent with a different Ego-attitude, 
then the communication takes place between object process and ob- 
ject trace, and the effect of this commumcauon of a part trace with 
a part process will be the one derived in our theory of reproduc- 
Uon: the whole trace will be put under tension. We derived from 
this tension the possibility of spontaneous reproduction, and indeed 
recogmaon is very often accompamed by spontaneous reproduction. 
But we arc now forced to the conclusion that this stress, if it in- 
volves the Ego-object pattern of the trace, must also account for the 
quahty of farmliarity in rccogniuon. On the other hand, we see the 
justification of mcluding as true cases of recogniuon also those 
where a known object appears without this quality. For we had to 
assume that in these cases a commumcauon between process and 
trace occurred, a commumcauon, however, of the kmd that pro- 
duced no stresses in the trace. And when we compare this case with 
the one without recognition, e.g., Claparcdc’s Korsakoff patient, we 
sec indeed that the line of cleavage runs between these two, and not 
between the first two cases (i.e., student in London and in the lec- 
ture room). 

Our theory also accounts for the fact that the quahty of famihar- 
ity can be more or less impressive. It must explain the impressive- 
ness (or intensity) of the quality of familiarity by the amount of 
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stress set up in the object-Ego trace, and it is a direct consequence 
from the theory that tiis stress can continuously vary in intensity. 

In applying this hypothesis one must not forget that our formula- 
uon was gready oversimplified. In order to find the principle of 
the underlying dynamics it isolated one single object with o«<r 
Ego relauonship. In reahty much more complex conditions will 
obtam. But in order to understand these complexmes one must first 
have grasped the principle of a simple, even though ficuuous, case. 

The question of what kind the influence exerted by a trace or a 
process in recogmtion is has been answered only in part. We have 
said more about the traces which exert the influence than about the 
actual influence itself. The reason is obvious. We know the influence 
only through direct experience — ^and I do not see how any observa- 
uon of the behaviour of animals can reveal it, for the behaviour of 
the Korsakoff pauent in his normal environment does not look 
difierent from that of a normal person; the fact that it is behaviour 
without recogmuon and voluntary recall is not amenable to this 
kind of observauon — but we do not know anything about the dy- 
namic connection between trace and process except what we have 
to assume in order to explam the facts of direct experience or those 
interpreted with the help of direct experience. All we can say, there- 
fore, at the present moment is that a process that communicates with 
a trace must be different from one that does not, and that the htnd 
of trace it commumcates with will also determine the nature of 
this influence. 

The Causes of Communication Between Process and Trace. And 
now we can at last turn to the problem so often deferred, viz., the 
problem of the causes of the commumcation between process and 
trace. Thus we shall now complete the discussion begun in Chapter 
X (pp. 461 ff.), and again we have to select between two ways of 
approaching ^is problem; we might either survey all the known 
facts and try to derive as many speaal laws from them as possible, 
or we might analyze the communication and its effects as such, try 
to derive from each analysis a general law, and then fill in as many 
special cases as we can find. I choose the second way, because the 
empirical data are very scant, and apart from as yet unpubhshed 
experiments by Kohler and von Restorff, they have not been col- 
lected for the purpose of solving our problem. 

The General PRiNaPLE. Let us then consider the event in its 
broadest aspect. A process is aroused — for simplicity’s sake we as- 
sume a perceptual process caused by sensory stimulauon; this process 
occurs at the tip of a “trace column” (see p. 447); it may com- 
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municate with practically any one of the innumerable trace systems. 
Smee the process will be affected by this commumcauon, the choice 
which it makes among the existing traces will determine its own 
future. We have encountered similar conditions before, and we 
have found that under these conditions the choice must depend upon 
its influence on the future of the process. Our descripuon of the 
arcular perceptive-motor process given in Chapter IX (pp. 373 f.) 
can be translated into these terms. The field Fo which starts the 
movement selects such movements as determine its own future in 
such a way that the subsequent fields Fi, F*, . . . are progressively 
under less stress. It is therefore no new hypothesis if we apply this 
general principle to the problem of the selecuon of a trace by a 
process; this sdlection must have something to do with the nature of 
the process, it must further one kind of development of this process 
rather than others. Let us call the kind of development which is 
thus being furthered the stability of the process, just to have a con- 
vement name. The actual choice will then depend upon this stabihty. 
Those traces will communicate with the process which will give it 
the particular stabihty it needs. When we say that in this way our 
proUem has become a problem of organization we say nothing new, 
but with this formulation we connect our problem with others, the 
solution of which has been previously indicated. Again, in this aspect 
also, memory appears not as an ennrely new function with com- 
pletely new laws, but as a special case of a very general funcuon. 

The Law of Similarity. One of the first laws of perceptual organ- 
ization which we encountered was the law of similarity. If we could 
apply this law to our present problem it would mean that a process 
would exert a dynamic influence on a trace which had been built 
up by a similar process so as to produce communication with it. 
In our previous discussion in Chapter X we demonstrated the 
necessity of such a law and saw that similarity must mean similarity 
of patterns. This law of similarity has also been recogmzed, if we 
discount the different terminology resulting from a different the- 
m-eucal foundation, by many psychologists in their theory of recogm- 
tion. I recall Hoffding, Schumann, and Semon.* And indeed it would 
be impossible to explain recogmtion and a great amount of so-called 
associauve reproduction without such a law. However, we must not 

2 1 refrain from giving a survey of Semon’s theory and from discussing how tar it 
agrees with the one here presented and how far it is difierent. Such a discussion 
would unnecessarily break up the course of our discussion without making any 
positive contnbuuon. I must add, however, that thu omission u not due to a lack 
of appreoadon of Semon’s great achievement. 
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forget that similarity is not absolute similarity, not similarity in 
vacuo. On the one hand, when we first introduced a similarity law 
of orgamzauon we formulated it as a similarity-proximity law. Two 
simultaneous similar processes will mteract the more the closer they 
are together. Inasmu^ as this law apphes to our problem it means 
that cetens panbus a similar trace will have a better chance to be 
chosen by a present process when it is recent, i.e., near the tip of the 
trace column, than when it is old. It is miportant to stress the condi- 
tion cetens panbus, since other factors of selecuon, which we shall 
discuss presently, may overcome the handicap of age. 

On the other hand similanty has in this connecuon to be subjected 
to the same critiasm that von Restorff apphed to her concepts of 
repeated and isolated material (see Chapter XI, p, 485). If a number 
of similar processes occur in close succession in such a way that 
their commumcauon with the trace of any of the previous ones 
does not contribute to thur stabihty, then they will soon cease to 
produce such commumcation, and therefore a new similar process 
which would profit by commumcation with the trace system will 
also fail to select it. When instead a process A is followed by a 
number of different processes, B, B', B" . . . A', then A' will be 
much more hkely to communicate with the trace of A. This has 
been proved by the unpubhshed experiments by Kohler and von 
Restorff which I previously menuoned, and on which Kohler gave 
a brief report at the International Congress at Copenhagen in 1932. 
In our discussion of Restorffs argument, which was concerned with 
the aggregauon of traces, we saw how this defimuon of sumlarity 
has Its exact counterpart in percepuon, and thus presents a general 
feature of orgamzauon. Therefore the same law found vahd for 
the relauon l^tween process and trace automaucally makes this 
relation one of orgamzauon. 

The Relation Between the Law of Similarity and the General 
Principle. But we cannot be sausfied with this discussion of the law 
of similarity, since we started out with a much more general law 
according to which communicauon between process and trace was 
determmed by the stabihty of the former. We must therefore exam- 
ine the relation of this general law and the special law of similanty. 
This investigauon will be handicapped by the fact that we have not 
properly de^ed the term stabihty. Thus we could easily fall into the 
trap of a teleological explanauon, looking at the result of com- 
munication and using this result as a cause of the process. To say: 
a certain process occurs because it is biologically useful, would be 
the kind of explanaUon we have to guard against. For the biological 
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advantage of a process is an effect which has to be explained by the 
process, but the former cannot be used to explain the latter. A 
process must find its cxplanauoa in the dynamics of the system 
within which it occurs; the concept of biological advantage, on the 
other hand, does not belong to dynamics at all. And therefore teleo- 
logical explanations in terms of biological advantage have no place 
in gestalt theory. 

How, then, can we connect the general law of stabihty with the 
special law of similanty? Let us turn back to the first effect exerted 
by a trace on a process which wc discussed, viz., the acquisiuon of 
skills, and let us consider an example previously mtroduced, that of 
the Southerner on the ice<overed streets m the North. We saw how 
the improvement of his skill in crossing these streets is due to the 
interaction between trace and process. And the cause of the com- 
munication must be m this case, as in the case of rccogmtion, the 
similarity between trace and process. But, bearing in mind our 
theory of this improvement, we can look at it from a different point 
of view. We explained the improvement by the fact that the original 
process, and therefore the trace left by it, was not stable, and that 
communication resulted in processes of greater stabihty. That is, we 
assumed the fact of communicauon and derived a specific change 
of the process from it. We can now look at the same total event dif- 
ferently and connect not only the change of the process with its 
communication with the trace, but also the latter with the former; 
i.e., we can say: the particular trace was selected because commum- 
cation with it would lead to an improved process. At the same time, 
as we have seen, the selected trace derived from a process similar 
to the one now occurring, so that similarity and stabihty have be- 
come connected in our theory. Similarity is one way by which 
greater stabihty can be reached. 

The case of motor skills was particularly suitable for our argu- 
ment, because the increased stabihty of the process had been pre- 
viously derived and did not have to be assumed merely for the 
sake of estabhshing a connecuon between stabihty and similarity. In 
the case of recogmtion we arc not in such a favourable posiuon, be- 
cause wc have not yet deduced that recognition stabihzes the process, 
which we must claim if wc want to interpret the relation between 
stabili^ and similarity in the same manner. And yet some stabiliz- 
ing effect must occur in recogmtion if our theory is ri^t. That 
the kind of stabihty must be different in the two cases, recogmuon 
and improvement of skill, is obvious. In the former its mam aspect 
cannot be a change in the internal orgamzation of the process its^ — 
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although such an effect will frequently accompany recognition— 
rather must the greater stabihty of the new process, which it achieves 
by rccogmtion, be due to its becoming related with previously 
exisung trace fields. At the end of Chapter XI (p. 526!.) we have 
tned to show how a trace can gam stability by communication with 
other traces. A trace from a process which communicated with 
other traces will itself be in commumcation with them. And thus 
a “rccogmzed” process will have a more stable trace than a similar 
process without such communicauon. Because of the constant 
dynamic relation between a process and its own trace, which we 
developed in the tenth chapter, we may well include this trace 
effect of the “recogmzcd” process among the aspects of its greater 
stability. 

However, the precedmg reflections raise no other claim than to 
have demonstrated the possibihty of connecting our speual law of 
trace selection with the general one for the case of recogmtion. They 
have pointed out dynamical possibihties, but it must be left to 
future research to find out whether realities correspond to them. 

Similarity as It Enters the Law. In applying the law of sunilar- 
ity to the selection of a trace by a process one has to exercise great 
care. One must bear m mind that similarity must exist between, 
and therefore be defined in terms of, the process and the trace; hence 
similarity ch: partial idcnuty between the two sets of stimuli which 
gave rise to the formation of the trace and the process now occurring 
is not an adequate criterion for the application of the law. And 
therefore any formulation like the following one is essenually 
wrong: If an organism has reacted in a certain way to the stimulus 
complex A B C D E F, It will later respond in the same way to 
the recurrence of a part of this complex, say B C D. This formula- 
tion presupposes that the second BCD commumcates through 
similarity with the first which occurred witbn the total complex 
A B C D E F. This is, however, totally spurious as a general as- 
sumption. There are cases where this commumcation will occur, 
but there are others, and if we think in terms of stimuli, probably 
incomparably more, where it does not. The reason is obvious. We 
know that the response to a somulus complex is not the sum of 
all responses to its mdividual components, but an organized pattern 
in which each part depends upon the orgamzation of the whole. 
Chapters IV and V contain many examples of this fact. Therefore 
it will happen only under speaal conditions that the process aroused 
by the stimulus complex B C D is m any way dynamically similar 
to the part B C D in the process aroused by A B C D E F. Often 
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enougb it will not even be a proper part of it, i.e, in the process 
aroused by the whole complex there will be nothing corresponding 
to the process aroused by the partial complex. Then, of course, the 
latter will not be able to select the former. 

GomcHAUDT’s EXPERIMENTS EXPLAINED. Of the tTUth of this deduc- 
tion there is abundant proof. The reader will at once think of 
Gottschaldt’s experiments, which were arranged according to the 
pattern of our argument, except that the temporal sequence of 
whole- and part-stimulus was transposed. The a figures (sec p. 155) 
can be described as stimulus complexes BCD, the 6 figures as 
complexes A B C D E F. Practice with the former had not the 
shghtcst influence upon their rccogmuon in the latter. Naturally, 
smee the process aroused by B C D was quite different from the 
part process aroused by B C D in the total complex A B C D E F. 
Thus we can now understand a/Aat is proved by Gottschaldt’s 
experiments: he interprets them as a proof that in the field which 
he investigated experience produces no forces but only systemic 
conditions, or, otherwise expressed, that in his field of research no 
automatic or spontaneous effects of expenence occur. And he corre- 
lates his results with Lewm’s formulation that association is never a 
moving force (1929, pp. 80 ff.). But the same criticism which we 
levelled against Lewin’s formulation (see p. 582) holds with regard 
to Gottschaldt’s interpretauon. A trace can exert a force on a process 
only if It is in communicanon with it. We explained Lewin’s re- 
sults as proving that such commumcauon did not occur under con- 
ditions in which It should according to the traditional association 
theory. And the same interpretation explains Gottschaldt’s results. 
'The a figures could not influence the perception of the i figures, 
because the latter did not spontaneously communicate with the 
traces of the former. One can call this an absence of an automatic 
effect of experience, but then one must be clear that the effect 
which fails to appear lies not in an influence of a trace upon a 
process, but in the oppoate relation from process to trace. In the 
old theory, with very few exceptions, these two relauons were not 
distinguished, and therefore, in attacking the old theory, both Lewin 
and Gottschaldt failed to make that distinction them^ves, thereby 
imparting to their own theories a bias which obscured the real sig- 
nificance of their results. We learn from Gottschaldt’s experiments, 
as from Lewin’s, the proper use of the law of similarity for the 
selection of trace by process. 

That comparatively slight chan^ in the new stimulating situa- 
tion can often result in dissum^ty between process and trace 
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such that no communication ensues has been demonstrated by 
Kohler, who thereby explains the results of Shepard and Fogel- 
songer and of Frings (1929, pp. 3 i 5 f-)» which in their turn dis- 
proved the traditional association theory. 

THE TRACES CONSIDERED FROM THIS POINT OF VIEW. Similarity, if it iS 

to edect commumcation between process and trace, must be simi- 
larity between process and trace. This was the theme of our last 
sections, but only one side of this relauonship was treated in them. 
We showed wh^t conditions a process must fulfil in order to be 
similar to a trace. But the other side is equally important: the trace 
too must fulfil condiUons in order to be siimlar to a process. Com- 
munication will not only fail to appear when the new process is 
different from the one which aroused the trace — ^the case we have 
just discussed — but also when the trace has changed so as to be no 
longer sufficiendy similar to a process equal to that which originally 
produced it. We have studied changes which occur in traces b^ 
cause of stresses within themselves or mteraction with other traces. 
Such changes can easily destroy that degree of similarity which is 
necessary for communication. Experimentally this has appeared 
chiefly in the case of aggregation. We remember that in those ex- 
periments by Lewin m which he presented the subjects with syl- 
lables from very well learned series and asked them to wait pas- 
sively for what other ideas might come to their consciousness (see 
p. 561), these syllables were not even recogmzed by the subjects. 
We saw further m our discussion of von Restorff’s experiments thar 
recogmtion was aff^ted in the same way, if not to the same ex- 
tent, as recall by the conditions of isolauon and repetmon, the lat- 
ter impeding, the fortner favourmg it. In these cases we are fairly 
safe m assuming that no commumcauon took place between process 
and trace and that this failure was due to the condmon of the trace. 

RECOGNITION AND RECAU.. This argument leads to a new quesuon 
with regard to the relation of rccogmuon and recall. We have 
found cases where recogniuon is followed by recall, others where 
neither of them took place, and finally others where, as in the 
Korsakoff syndrome, no recognition ensued, while other effects of 
traces on the process were manifest. But there are also cases where 
not only docs recogmtion fail to be followed by recall — a possibility 
which we have already discussed— but where despite recogmtion 
recall is, at least at first, impossible. The discussion of an example 
will best show us the problem involved here. I come across the be- 
ginning of a poem wluch I recognize as one I have learned before. 
I try to recall it, but I am only partly successful at my first at- 
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tempt; a number of words fail to appear. However, after a few 
more trials I can recite it without gap or mistake. 

This example is interesting for two reasons: in the beginmng there 
IS commumcation between trace and process (the hearing or read- 
ing of the first hne), as proved by my recognition, without the 
possibihty of complete recall. Afterwards this possibihty has been re- 
established. What docs this sigmfy for the theory of traces? We 
must assume that at the time of recognition the whole-trace of the 
process had lost so much articulation as no longer to be able to 
cfiect a correct process of reproduction. This change of the whole- 
trace was not sufficient to prevent the process from “finding” the 
trace, because the part process, corresponding to the first hne, is a 
suffiaently independent part so as not to be seriously affected by the 
degeneration of the rest of the trace. My first efforts to recall, partly 
successful as they are, bring about the arousal of a process, my 
faulty recitation, in communication with the degenerated trace. 
As we know, m our theory, such commumcation between trace 
and process has effects on the trace, in the sense of making it more 
stable. Therefore, if we assume that our efforts have “improved” 
the trace, we mtroduce no new hypothesis, this new effect follows 
from the general laws which we have previously derived. 

Altc^ether recall is an achievement of higher grade than recogni- 
tion. This fact IS too well known to reqmre proof. I mention only 
that our vocabulary, in our mother tongue and even more in a for- 
eign one, is considerably larger for understanding than for speaking. 
Now this greater facihty of recogmtion may be due to either, or 
both, of two causes. It may be that the conditions of commumcation 
are more readily fulfilled under the arcumstances of rccogmuon, or 
It may be that a condition of the trace which suffices for this achieve- 
ment is insufficient for the other. The first possibihty will be dis- 
cussed a httle later. The second seems highly plausible also. A tract 
which has lost its articulauon to a greater or smaller degree will be 
less “destabilized,” put under less stress, by commumcation with a 
partial process than a well amculated one, i.e., it will have less re- 
producuve power, while on the other hand it may have preserved 
enough of its general structure to be arousable by a similar process 
and thereby lead to recogmtion. 

Other. Laws. The formulauon of our general law, and the in- 
terpretation of the selection of a trace by a process as a process of 
orgamzauon, make it unhkely that siimlanty is the only factor to 
determine tlus dynamic interplay. As a matter of fact we have al- 
ready mtroduced, m connection with similarity, the factors of 
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proximity and isolauon. But there arc other laws of orgamzation, 
notably those of good conunuauon and closure. Do these factors also 
play a part in our problem? I believe that thinking cannot be un- 
derstood without givmg an afi&rmative answer to this qucsuon. 

THE LAW OF CONTRAST. Thc oldcT empirical psychologists, before 
the era of cxperunental psychology, had included a law of contrast 
among their laws of associauon, which, as we have pointed out 
previously, meant for them reproduction as well as assoaation 
proper. &me of these early psychologists were shrewd observers, 
and therefore there is a presumpuon in favour of thc bebef that the 
law of contrast was based on the observauon of true facts, even 
though the law did not adequately explain them. It does happen 
that our thoughts turn from a concept to its opposite, often under 
conditions when the assumption that a previous strong assoaation 
exists and is responsible for thc rcproducuon is neither proven nor 
probable. If we accept it as a faa that in a train of thought an idea 
may evoke its opposite, or, to put it better, that a thought process 
may move from one item to its opposite, without the existence of a 
trace in which thc two opposites have become orgamzed together, 
then we should have to say that such a process, in order to run 
its proper course, in other words, in order to achieve stabihty, will 
communicate with a trace which was aroused by the “opposite” 
process. The law of association by contrast could be a valid one: for 
It would mean that the selection of the trace with which the process 
of the moment was to communicate was governed by thc rdation- 
ship of contrast or opposition, whenever the intrinsic course of the 
process demanded such a commumcation. 

Three Possible Interpretations. The theoretical situation is, how- 
ever, complicated. There exist at least three different possibilities to 
explain the reproduction of opposites, as represented by the fol- 
lowing three schemata. 


sigmty proc< 

letters correspondmg traces. Schema I is die traditional assoaaUon- 
istic mterpretation, amphhed so as to contain thc trace-process com- 
mumcation, and to be applicable to a gestalt mterprctauon of asso- 
ciauon. The proc ess, h aving reached stage A, co mm unicates with 
the trace system (z bang the opposite of a), and under thc 
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influence of this trace held the process continues to Z. Such processes 
arc perfectly possible. 

The second schema represents our interprctauon of the law of 
contrast. The process at stage A, directed towards us opposite, com- 
mumcate s dire ctly with trace z — it may also communicate with a, 
but no g'— trace system exists — ^and this communication, to- 
gether with tne direction of the process at A, leads it towards Z. The 
first two cases have one feature in common: the effect of commum- 
cation between A and z (either ducctly as in II, or mediated by a as 
m I) produces Z, i.e., the effect which in these two hypotheses the 
trace exerts on the process is to turn it into a process similar to the 
one which produced the trace. This is the first effect of traces which 
we have studied. But we have found that the effect of a trace on a 
process may be different in kind. This possibihty is utilized m 
Schema III. Here, as in I, A com munica tes with trace a (by simi- 
larity) ; as in II, a is not part of an (S3> system, but, in contrast to 
I and II, commumcation of A with a, together with the directed- 
ness of A, leads to Z; i. e., this hypothesis assumes that the effect of 
communication between a trace and a similar process may be the 
continuauon of the process m the sense of contrast. This hypothesis, 
then, would interpret the law of association by contrast differently 
from the second. 

A Fourth Possibility. Before we discuss the plausibility of these 
hypotheses we must introduce a fourth possibihty. 

IV 

A->Z 

In this case the progression from A to Z occurs without the influ- 
ence of trace fields — certainly trace fields must have been in com- 
munication with A, but they are not responsible for Z, and are 
therefore not contained in the schema. In this case Z is determined, 
or even “created,” by the fact that it fulfils the condition of being 
the opposite of A; otherwise it is completely unknown, no trace 
exists of such a process, since it never occurred before. 

What we mean may be exemplified by the following instance: the 
simple algebraic formula {a-\- b) (a — b) = a^ — b* has done signal 
service; e.gT it makes it possible to divide (a* — b’‘) by (a + b) and 
by (a — b). No such possibility exists for the sum of the two 
squares iP-\-b*. I wish, some fictitious mathemaucian might have 
said, that numbers had properties so as to give a similar formula for 
the sum of two squares. What kmd of number must they be? 
Here the new numbers are determined just by the function they 
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have to fulfil, and this determination would lead to the discovery, 
or mvenuon, of complex numbers, even if the mathcmaucian had 
not previously come across them. For (a + fo) (a — Ai) = <r + 
The process would never end with Z, for the Z would, by commu- 
nicauon with trace systems, be developed until it had been con- 
nected with other parts of one’s knowledge. Nevertheless, for the 
first occurrence of Z no speafic trace system is responsible. 

If we accept Schema IV, we have no reason to reject Schema III. 
Although this weakens the argument in favour of Schema II, since 
in most observed cases either schema will fit the facts equally well, 
as far as we know them, I believe that this case has as good right 
to be considered as the others. In each actual occurrence there is in- 
fluence from process to trace (selection) and from trace to process 
(field influence). And so far everything speaks m favour of the 
assumpuon that the laws which govern these two influences are the 
same, even though the evidence at hand is still very slight. 

We have discussed the law of contrast because it seems to ex- 
emplify the working of other laws than similarity in the process- 
trace commumcauon. When we introduced this topic (on p. &5) we 
referred to the more general laws of good continuation and closure. 
Contrast should be considered as a special case of these other two 
factors, selected chiefly for historical reasons, the law of contrast 
bemg one of the oldest laws of association. Of course our discussion 
of contrast applies equally to other relauons possible under the laws 
of closure and good contmuaaon. When we discuss thought pro- 
cesses we shall take up this thread again. 

ATTITUDES AS iNFLUENaNG COMMUNICATION. We now tUTu to a dif- 
ferent factor of great power in produang commumcauon, the fac- 
tor which was proved so abundantly in Lcwin’s and Gottschaldt’s 
experiments, I mean the “set” or attitude of the Ego. If, as we did, 
we interpret the practical non-existence of spontaneous reproduc- 
tion in Lewin’s experiments as due to a lack of communication be- 
tween process and trace, then we must also explain the fact that 
reproducuon occurred easily under the proper atutude as due, at 
least in part, to a direct effect of attitude on commumcation. Atti- 
tude may have done more than that, but it certainly must have 
done that. And similarly the effect of atutude m Gottschaldt’s cx- 
perunents must have been to put a process in commumcauon with 
traces which, without such an attitude, they could not “find.” 

This conclusion seems inevitable. But it raises the quesuon how 
attitudes can have such effects. No final answer to this question can 
be given, but the following considerations are intended to show what 
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definite possibiLdes our system contains for indicating the outline 
of an answer. We have, m our theory of recognition, made use of 
the fact, mtcgral to our whole theory, that the total field, both as 
actual process and as trace column, is organized into Ego and en- 
vu-onment, the two sub-systems being dynamically dependent parts 
of the whole systems. This same circumstance will help us alw in 
our present problem. Let us agam begin with an example. One day 
we see a number of figures, and among them +. On the next 
day we see a number of other figures, and among them [p. In 
a neutral atdtude, or an attitude of remembering as many of the 
new figures as possible (or a number of other atutudes), we shall 
see this figure as a square with a verucal hne bisecting its lower 
side. But if, in looking at these figures, we were told that they were 
similar to figures shown on the first day and that we should try to 
discover for each new figure the figure of the precedmg day to 
which It was simdar, then with great probabihty we should see the 
figure as a cross with three added lines; i.e., under the first kind of 
attitude the new figure was not in commumcauon with the traces 
of the old one, under the second it was. And we have to explain 
why. In order to do this we have to examine the dynamic mean- 
ing of the second atutude. What happens in the total field when 
I am “set” to find something old in something new? Since I under- 
stand the task, since I know that I am to look for figures which 
were shown to me yesterday, a communication must exist between 
my Ego as it is now and some expenences it had yesterday. The 
fidd m which any process is to happen now comprises already the 
large trace system of yesterday’s figures, since the “present” Ego 
is in communicauon with it. 'ITierefore, when a new figure is pre- 
sented, it does not have to create this communicauon. All it has to 
do is to select withm this large system the parucular member with 
which it will most intimately communicate. 

Let us, for a moment, simplify our case. Let only one figure be 
shown on each day, + on the first, [p on the second. Then, 
when the search atutude exists on the second day, the [p pattern 
will be impressed on the retinae and will give rise to a process in a 
field which comprises the trace of +. Then the process started by 
the Lp pattern will be profoundly changed by the trace. As a mat- 
ter of fact, a true search atutude does much more than establish 
the commumcation between trace and process, it determines the 
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new process not only through such communication but also by pre- 
scribing what the result of the commumcation is to be: the new 
process is to be orgamzed in terms of the trace. For many pur- 
poses It would be highly interesting to produce conditions where 
the attitude had only the effect of incorporaung a trace within the 
field of a process without determining the process direcdy at the 
same time. However, for our present problem the example discussed 
will suffice, since it was constructed in conformity with actual ex- 
periments (Gottschaldt). It shows that attitude is not enough to 
produce such communication. If the figure were 1 instead of [p 
it would not communicate with the trace of + even though it 
occurred m a large field which includes that trace. Furthermore 
if the figure were instead of +, communication would be more 
difficult. That is to say, even when we investigate the influence of 
attitude, we have to retain certain conditions inherent in the rela- 
tion between process and trace which are to commumcate. 

The attitude, then, becomes effecuve by creating a trace field. It 
seems to me the main advantage of our theory is that it provides a 
possibility for this effect. We must remember the trace column 
with Its preservauon of the Ego-environment organizauon, and 
we must also remember the conunuity of the Ego, which gives a 
special kind of sttucture to the Ego part of the colurrm. Inasmuch 
as the Ego is, as a rule, more or less in the centre of its environ- 
ment, we can picture the Ego part of the trace column as its core 
and the environmental part as a shaft, keeping in mind that core 
and shaft support each other. We know that the shaft is full of 
strains and stresses which produce aggregation and other unifica- 
tions of traces at various levels. But we also know that the core, 
despite Its great internal complexity, has, as a whefle, a much 
stronger umty than the shaft as a whole. If then an attitude arises, 
what will happen? To follow up our example: if I want to hnk up 
figures shown to me now with figures presented yesterday, what is 
my atutude, and how does it b^me effecuve? In the first place 
this atutude has the character of a quasi-need, it corresponds to a 
tension in the Ego part at the up of the column. This tension can 
be reheved only through that part of the trace column which con- 
tains yesterday’s figures, since a linkmg up of today’s with yester- 
day’s IS possible only if these traces influence the new process. In 
other words, the atutude requires the creauon of a field which in- 
cludes these particular traces. Now, in direcung our attenUon to a 
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particular event that occurred m the past, we link up our present 
Ego with this particular part of the past Ego; our present Ego 
continues that parucular past Ego and continues it dynamically. In 
looking at the new figures I am the one who looked at the old 
figures, in a much more defimte sense than 1 am the one who 
went to a concert last night. My concert Ego is but indirectly con- 
nected with my “psychologically experimenting Ego,” but my Ego 
experimentmg today is direcdy connected with my Ego doing so 
yesterday. The great complexity of the Ego, which we have pre- 
viously discussed (Chapter VIII, pp. 334 £f.), accounts for these facts. 
Now, dynamic conunuauon means dynamic mtercourse, so that the 
attitude towards the figures presented yesterday can make their 
traces part of the field, because, through the general attitude of 
psychologizing, the Ego of yesterday’s experiments, with that of 
ever so many other occasions, was already m communication with 
the present Ego. That the attttude will have an effect not only on 
the core but also on the shaft, Le., not only on the old Ego but also 
on special objects in the environment of the old Ego, is not hard to 
expl^. For Ego and object are again dynamically related, and in 
cases like those now discussed this dynaimc relation is close and 
strong. We looked at the pictures yesterday; they aroused interest, 
curiosity, ambition, or some other attitude, in our past. Thus the 
total trace of that event must contain a strong Ego-object connec- 
tion. Therefore when the object part of the trace is needed for 
dynamical reasons (attitude, set, desire) and the Ego part is already 
in communication, the field will casdy be extended so as to em- 
brace the object trace. 

Let us compare with this case the other where without any attitude 
whatever the figure which was seen on the first day will recur on 
the second. To assume that its recognition can take place without 
any participation of attitudes would mean that a process at the tip 
of the shaft can directly commumcate with a trace further down, 
across layers of other traces. That recogniuon will occur only when 
the Ego also becomes involved we have already discussed. But in 
the case now under discussion the process would first find a trace 
in the shaft, and the shaft-trace thus aroused would involve the core- 
trace with which it had formed a larger unit. Thus, on the grounds 
of our hypothesis, spontaneous recogmuon, recogmuon without a 
corresponding atutude, should be much more difficult than recog- 
nition under a corresponding atutude. 

It is significant that recent investigators have gone so far as to 
doubt the occurrence of spontaneous recognition. Thus Lewin finds 
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the existence of a “tendency to identify” necessary for the arousal 
of the qualities of familiarity and unfamiliarity in recognition (1923, 
II, p. 1 14), and Bartlett mamtains that “Recognizing is possible if 
the onentation or attitude which marked an origind percepuon is 
earned over to rc-presentation” (p, 193) and claims that “recogm- 
tion depends upon the coincident arousal of two different func- 
tions: (i) a speahe sensory reaction, and (2) an attitude, or orien- 
tation, which we cannot ascribe to any localized physiological ap- 
paratus, but which has to be treated as belonging to ‘the whole’ sub- 
ject, or organism, reacting” (p. 191). 

It IS possible to interpret both Lewin and Bartlett as asserting that 
commu ni cation between process and trace as an event entirely 
withm the shaft of the trace column does not occur.® Whether such 
a claim is true or not, expenments will have to decide. Personally I 
do not bcheve it. Again I hold that dynamic relations within the 
shaft, i.c^ within the environmental field, and between core and 
shaft, may be effective, and not only dynamic relations within the 
core, the Ego system. Despite this behef, which, as I just said, wiU 
have to be tested by experiments, I recognize the enormous im- 
portance of attitudinal factors. As I envisage the problem, the al- 
ternative, either spontaneous recogmtion or recognition always 
mediated by attitude, does not exist. That intra-shaft forces are 
necessary even where an attitude made commumcation possible, 
we have seen above. Thus a frank acceptance of the effectiveness of 
all the forces that may come into play seems the safest position to 
adopt before new experimental evidence is adduced. 

In ascribing an effect on the process trace commumcation to atti- 
tudes we have not only discussed the role they play in recogmtion 
but imphatly also a part which they can play in reproduction. It 
was, as a matter of fact, by experiments on reproduction that Lewin 
proved the efficacy of attitudes. Inasmuch as this influence on re- 
production IS the same as on recognition it is to be explained in our 
theory in the same way. Again we arc in gcxid agreement with 

>1 dull not itress the point whether thu interpretation is absolutely correct 
Probably both authors did not, when they wrote the quoted sentences, envisa^ the 
process of recognmon as concretely as we are doing it here Particularly Bartlett could 
say that he meant only that some attitudinal factor entered the process of recogm- 
tion at some stage, and that it enters alto m our theory through the environment-Ego 
relationship. Hus mterpretation of Bartlett's is not mcompaabic with the rest of hu 
theory, according to which an object to be rccogmzed must at its first presentation 
have been in dynamical relation to the Ego, not only hevd but haened to, and 
similarly in other sensory realms The point that has not become quite clear to me 
m Bartlett’s presentation is, however, whether he applies this conchtion to the pre- 
vious occasion only or also to the new one when recogmtion takes place. 
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Bartlett: “A new incoming impulse must become not merely a 
cue settmg up a senes of reactions all carried out in a fixed tem- 
poral order, but a sumulus which enables us to go direct to that 
portion of the organized setting of past responses which is most 
relevant to the needs of the moment. There is one way m which 
an orgamsm could learn how to do this. It may be the only way. 
At any rate, it is the way that has been discovered and it is con- 
tinually used. An organism has somehow to acquire the capacity 
to turn round upon its own ‘schemata’ and to construct them afresh” 
(p. 206). In the first of the sentences quoted Bartlett formulates our 
problem of communication, in the last he solves it by an act of the 
Ego. I shall not harp on the differences between Bartlett’s and my 
approach, I shall only point out that a theory of the trace column 
as developed in this book makes this “turning round of the organism 
upon Its own schemata” possible. In Bartlett’s theory the organism 
has to acquire this capacity somehow, in our thttiry it follows from 
the assumpuon of the dynamical structure of the trace column and 
the dynamics of the present process. Perhaps it would be more cor- 
rea to say that it would follow if our knowledge of these dynamic 
structures were more concrete and detailed than it is. For I know 
perfeedy well that the description of the effect which I gave a few 
pages ago Is far from being complete or adequate. But admitting 
all this I have to contend that my theory, developed as a theory of 
field orgamzation, provides for the “turmng round” which is 
needed for the explanation of recall, whereas in Bartlett’s theory it 
appears without previous preparation merely to overcome the diffi- 
culty presented by the facts of reproduction. 

That our theory, on the other hand, is m accord with Bartlett’s 
most general conclusions is evident. Bardett maintains that “Re- 
memb^ing is not the re-excitauon of mnumerable fixed lifeless and 
fragmentary traces. It is an imaginauvc reconstruction, or con- 
strucuon . . .” (p. 213). Our field theory of traces, including the 
effect of attitudes, is a concrete hypothesis which tries to explain 
this “constructiveness” of memory.* 

ANOTHER ROLE OF ATTITUDE IN REPRODUCTION. HoWeVCr, the rolc of 

atutude in reproduction is not exhausted by bringing about the re- 
quired commumcations, it can also determine what the e^ect of such 
communication will be. I recall merely our discussion of the “nam- 
ing of opposites” (pp. 509 f.) to indicate what I mean. This effect, 
however, has not been explained yet. We may well grant that 

* In my book of 1912 I have already indicated a standpoint which in thii respect 
IS similar enough to Bartlett's to deserve a mention here (p 279). 
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through the “core” the present may come in contact with traces of 
the past, but we do not yet know how such contact can determine 
the present process in the speafic form defined by the task. How can 
we, to start with a definite instance, exert an atutude of “opposi- 
tion” on an incoming idea so that we continue the idea by its oppo- 
site? How does the mmd become possessed of this faculty? 

Gestalt Dispositions. We came across this problem at the end of 
Chapter XI (p. 510), when we discussed certain properties of traces. 
And indeed, the problem of the voluntary arousal of attitude must 
be a memory problem. For how shall I search for an opposite 
unless I know what opposite means, and how can I know it unless 
“oppositeness” had first happened to me without an “opposition- 
attitude”? In other words, it seems necessary to assume certam 
traces, traces of dynamic relations, of defimte progressions, in order 
to understand how such progressions can be imuatcd at wilL Dallen- 
bach’s experiment, reported on page 509, corroborates this deduction. 
Before the boy could name the opposite to “good” he had to have 
experienced “good — bad” in opposmon. This experience has left a 
trace, which can become effective not only, not even chiefly, in the 
recognition or recall of this specific occasion, viz., “good-^ad” in 
opposition, but, to use Spearman’s termmology, in “educing the cor- 
rdate” of the opposmon relation for any new term. A voluntary atti- 
tude, therefore, presupposes that the specific dynamical aspect of 
that attitude must have occurred previously in a non-atutudinal 
form, and that in the attitude the trace of this former occurrence 
becomes cffecuve. 

What is true of the attitude of “opposition” is equally true of any 
other attitude, therefore also of that of “reproducing” which in so 
many cases is necessary for the occurrence of reproduction. But if 
this IS so, the reproducUon must have occurred previous to the ex- 
istence of an attitude of reproduang, since the latter becomes pos- 
sible only through the former. Therefore spontaneous reproduction 
has to be assumed to explain “intended” reproduction. 

In a former pubhcation (1925) I made use of the concept of 
gestalt disposition, referred to on page 514, to explain these facts. 
Although this concept lacks concreteness, as I pointed out before, it 
expresses the fact which we have just derived, viz., that specific 
sets or attitudes, volununly aroused, mean dynamically the indusion 
of older trace systems in the field of the present process, an mclu- 
sion which is produced by the Ego system. Therefore, a complete 
understanding of the voluntary detcrminauon of processes presup- 
poses an mtimate knowledge of the Ego system and its relation to 
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traces in the environmental system. I must leave the matter at that. 
Here lies a vast field practically unexplored by the psychologist, and 
the exploration of it ought to yield results of the highest signifi- 
cance for our understanding of mental activity. 

I shall also forbear to treat extensively a senous problem which has 
given rise to much psychological and philosophical discussion, viz., 
die problem of the “temporal reference” of ideas or images. I believe 
that this problem can as yet find no final solution, but that our gen- 
eral framework of “core” and “shaft” contains the elements which 
will make such a solution possible. 

THE AROUSAL OF A NEW PROCESS. THINKING 

Instead I shall now take up the last problem of this chapter, the 
arousal of new processes. It follows naturally upon our discussion of 
attitudes, since we saw that attitudes require traces of certain proc- 
esses. How then are these processes started, or produced, or created? 
How do thoughts originate, how do thought processes run their 
course? 

The Relation of Logic and Psychology. Perhaps in no field will 
the specific quahty of gestalt psychology become so manifest and its 
integrative function so important as in this. On the one hand, a 
thought process is a natural event; on the other, it is rational, mean- 
ingful, sigmficant, faulty, or irrelevant. To tradiuonal psychologists, 
and to the bulk of philosophers, it appeared evident that, viewed 
as natural events, there is no difference between true and false 
thoughts. Philosophers who wanted to retain an objective difference 
between truth and error were therefore forced into a sphere dif- 
ferent from nature to account for this difference. We have touched 
on this problem before (pp. 570 f ) and have shown how from the 
point of view of an isomorphistic gestalt theory it gains an entirely 
new aspect. A true solution is different from a false one not only 
in terms of logic, not in a realm of mere subsistence, but this dif- 
ference must, if our fundamental views arc nght, be dupheated in 
the realm of natural existence, i.e., dynamically there must be a 
difference between true and false soluuons. This view has been 
clearly expressed by Duncker (1926, p. 694). 

Thought processes as meamng^ul natural events reveal the basic 
conceptions of gestalt theory more than any other events, because 
in go^ thought processes the role of the contingent or arbitrary 
has been reduced to a mmimum. In perception the stimulus distribu- 
tion on the sense surface is an unavoidable clement of contmgcncy. 
In pure thought processes this is lacking, the contingent factors that 
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may influence them being merely in the trace column. Therefore 
these processes can give us the deepest insight into gestalt dynamics, 
the most compulsive proof of the truth of gestalt principles. It is 
to be hoped that Wertheimer will before long publish the results of 
the work which he did in this field for many years. But before this 
work is available, I prefer to treat thought within the framework so 
far erected, i.e., as a process within the system with its vast and 
complex store of traces — relymg on the pubhshed work, small in 
bulk as it is. 

Problem Solving. Two Steps. A new process can occur m various 
ways, as we have discussed on pages 549 ff. Frequently the situa- 
tion IS a problem situation; at first the problem cannot be solved, 
later on it can. The transformauon which takes place in such cases 
imphes as a rule that trace systems at first out of commumcation 
with the present process arc brought into commumcation with it 
(see p. 550, and Duncker, p. 705). The solution then involves two 
steps: the achievement of a communication with the proper trace 
systems and the proper effect of this commumcauon upon the 
process. 

Let me illustrate this by a )oke. A asks B : “What did Noah say 
when he heard the rain patter on the roof'’” B does not know the 
answer, and therefore A has to give it himself- “ ’Ark”! A little 
later B puts the same question to C, and when C docs not know 
the answer he supplies it by saying- “Listen.” In this case B, who 
docs not solve the problem spontaneously, fails even to get it when 
A tells it to him. The word “ ’ark” is properly understood, 1 c., the 
present perceptive process commumcates with the trace of the 
word, or rather the significance of it, but this trace fails to exert 
the proper influence on the process. Instead of commumcating first 
with the trace of the flood situauon it stays within its own sphere 
and therefore fails to ehcit the double meaning, with the result that 
in trying to repeat the ]okc B makes a fool of himself. B might have 
failed to understand the ]oke for another reason, viz., if the word 
“ ’ark” in the context of Noah and the flood had failed to commu- 
mcate with the trace of the “listemng” complex. Thus our joke ex- 
emplifies the two processes disunguishcd above. These two effects, 
though different from each other, will, as a rule, not be mutually 
mdependent, since, as we have seen, the choice of a trace system 
is influenced by the effect which it can exert upon a process. As a 
matter of fact, in many cases the effect which the communicauon 
can produce seems to be the mam reason which we can adduce for 
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the communication. I borrow an example from ClaparMe’s highly 
suggesuve recent essay (1934) : “Somebody proposes to a friend to go 
with him on a trip to Spam, and receives the answer: ‘I should like 
to very much, but I have not got the money’ ” (p. 35). Here the fact 
that the idea of Spam commumcates with the trace system of the 
person’s financial affairs is clearly connected with the fact that such 
commumcauon can settle the problem aroused by the question. The 
trace system, then, appears to be directly under the influence of 
stresses in the present process distnbuuon, a proposition which goes 
beyond our previous deduction that commumcanon depends upon 
stresses in the Ego system (see pp. 607 f.). 

M. R. Harrower’s Experiments. To this, as to many other pro- 
blems relevant in this connection, the work of M. R. Harrower has 
made a valuable contribution. 

The Completion of Jokes. In one set of experiments she read to 
her subjects a number of uncompleted jokes and asked them to com- 
plete them. I give an example. The joke as read: “A young lady 
called on Rubinstan, the piamst, who condescended to listen 'o her 
playing, ‘What do you think I should do now,’ she inquired when 
she had fimshed. Rubinstein. ‘ ”’ The answers as classi- 

fied by Harrower: 

“Go to Germany to learn.” “Leave off.” “Raise cabbages.” 

“Learn to play.” “Give up ” “Get married.” 

In all these groups, the answers imply the effect of memory traces, 
m the first, c.g., the memory that Germany is a country with many 
excellent conservatories. In each case the parucular trace selected 
makes a solution, i.c., a completion, possible. But in the last group 
the problem is solved in a more specific way; it turns the incomplete 
part mto a real jol{e, i.c., the form or shape of the thought process, 
not only its content, becomes effective m the choice. 

The role of the form of the thought process appeared particu- 
larly clearly where two “joke” solutions were possible and about 
equidly good. Example: The Prisoner in Court: “But, your worship, 
I wasn’t going 50 miles an hour, nor 40, nor 30. . . .” The Judge: 
“ Answers: 

“Well, you’ll be going backwards soon.” “No, I suppose 

“You won’t be going at all soon.” you were going 

60 miles an hour.” 

“No, you were going 
faster.” 
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la both sets of answers the trace system selected by the presented 
part, viz,, the knowledge of the car’s propulsion, becomes effective 
for the answer. But within this system a selection occurs according 
to the direction which the joke takes in the mmd of the hstener. In 
the first group of answers the process is conunued, 50—40—30 ... 0 
or even < 0 = reverse (positive type) ; m the second the process is 
reversed, 50 — 40 — ^30 ... 60 (negative type). 

The Reauty of the Joke Pattern in the Trace. This joke pat- 
tern is a very real affair; it is retained in the trace and may be 
selected by a new process, thereby determining its compleuon. This 
was proved by special experiments of Harrower’s. She constructed 
two jokes similar m structure to the Judge joke but different in con- 
tent; one was given the “positive,” the other the “negative” ending. 
One of these jokes was the last of a number of jokes read to the sub- 
jects; It was followed by the Judge joke which the subjects were 
asked to finish. Eight subjects heard the posiuve, seven the negative 
joke. The following table shows m percentages how the subjects 
completed the Judge joke when no joke of a similar structure had 
preceded and when the joke with the positive and that with the 
negative completion had been presented first. 

TABLE 32 

(from Harrower, p, 80) 


(n = number of subjects) 
(F = failure to complete) 


Neutral I 

-|- influence I 

— influence 

n = 17 1 

, n = 8 1 

n = 7 

- 1 - - F 

+ - F 

+ 

1 

35 4 35 4 29 j 

100 0 0 

0 100 0 


This result was confirmed under condiuons which even more than 
the last exclude an explanauon in terms of amtude. The subjects’ 
task was to repeat as accurately as they could what was being read 
to them, accurately not only as rc^ds content and formulauon, but 
also as regards the experimenter’s tone of voice. They were then 
read four finished jokes, each of which was repeated by the subject. 
The third of these was the joke which served in the last experiment 
to induce a “posiuve” compleuon. After the fourth joke, i.e., not 
immediately succeeding this induang joke, the incomplete Judge 
joke was read, and the scries ended with another complete joke. 
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Noae of the eleven subjects behaved with regard to the critical, the 
Judge, joke, as they did with regard to the others; they finished it 
either spontaneously or after having asked whether they should do 
so, and all of them gave it a completion corresponding to the im 
duang joke. Since without the preceding inducer the Judge joke 
had been completed as often in the posmve as the negative direc- 
tion and had yielded an appreciable number of failures, the ioo% 
results of this and the last experiments prove that the trace of the 
old joke must have been in commumcation with the new one. The 
cause of commumcation can only have been the structural sunilarity, 
and the tension set up by the incompleteness of the new joke. 

Recall of Jokes. Factoks of Availability. The last experiment 
has shown that this efiea can take place also when the selected 
trace is not the most recent one. But of course, whether the stress 
in the field — be it an Ego-environment or a pure environment stress 
as in the last experiment® — ^will succeed in selcctmg the proper 
trace, proper for the resolution of the tension, must depend upon 
the availability of the particular trace (see pp. 525 f., and 546 f). 
Two experimental scries of Harrower’s deal with this problem, 
availabihty bemg tested by recall. In one senes sixteen jokes, alter- 
nately fimshed and unfimshed, were consecutively read to 25 sub- 
jects in all. Immediately afterwards the subjects had to write down 
the jokes they remembered. Five of these 25 were asked for a second 
recall three weeks later. The following table contains the results 
in percentages: 

TABLE 33 

(from Harrower, p. 97) 

(n = number of subjects) 



unfinished 

remembered 

finished 

remembered 

P 

immediate recall n = 25 

485 

29 

1.67 

recall after 3 weeks 0 = 5 

45 

26.2 

1.71 


We can express our results m terms of the P quotients which 
we introduced in the discussion of Zagarnik’s work, viz., 
number of unfimshed remembered „ , , , . 

r Tc. — iTj il — IT— F, and then we see that the 

number of finished remembered 


' We use the word “e 
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two P quotients are nearly as great as those obtained by 2[eigaroik 
for the difference between incomplete and completed tasks (see 
p. 335). Since under the conditions of the experiment no subject 
completed the unfimshed joke^ spontaneously the results prove that 
the traces of unfinished jokes are more readily available than those 
of the finished ones. 

In another scries sixteen jokes were read to twelve subjects. Of 
these eight were incomplete and had to be fimshed by the subjects 
themselves, four were fimshed, and the remaimng four were also 
finished but were accompanied by the presentation of a proper 
diagram. 

This needs a word of explanation. In special experiments nar- 
rower had shown that it is possible to diagrammatize jokes, i.c., to 
draw simple figures which picture the “shape” of the jokes, and 
that subjects can select the “proper” diagram of a joke out of a 
number of different diagrams. For example, three figures were 
chosen correctly by fifteen subjects in 100%, 73%, and 73% of the 
cases under conditions where chance would have decreed 25%. 

We can now return to the experiment: One week after the pre- 
sentation of these sixteen jokes the subjects were tested for recall, 
eleven of the twelve were retested after another three weeks, five 
of them again after another ten days and still again after another 
three weeks The results arc perfectly clear. The fimshed jokes are 
recalled the least, those fimshed with diagrams most frequendy; the 
unfimshed self<ompleted ones fall between them, though they are 
much nearer to the best remembered. The following table, calculated 
from Harrower’s tables, summarizes the results in quouents similar 
to the P quouents. 

TABLE 34 

(from Harrower, p. 93) 



unfinished self-completed 

finished & diagram 


fimshed 

finished 

After I week, n = 12 

2.1 

29 

After 4 weeks, n = ii 

2.5 

4.0 

All four recalls 

7-1 

10.5 

combined, 0 = 5 


The high numbers in the last row are due to the fact that these 
five subjects recalled from the beginnmg only a very small number 
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o£ finished jokes; at the same time the number of recalled jokes 
varied extraordinarily little during the four recall periods, although 
different jokes might be recalled at different times. Another way of 
presenting the same results is to hst the total number rememb^ed 
in each category— halvmg the number of the unfinished ones, smee 
they were twice as frequent as the others. Then we get: 


finished 

unfinished 

finished & diagram 


48.5 

69.5 


The total possible for each group is 132. 

A further analysis of the data revealed some other significant re- 
sults. Some of the unfinished jokes which the subjects were to com- 
plete were not actually completed, and of these a great number 
were remembered, relatively almost as many as of the fimshed 
diagram jokes. Again some of the unfinished jokes were badly com- 
pleted. TTiey were either forgotten altogether or remembered with- 
out the poor complcuon, only 25% of them being recalled m the 
completed form, almost 10% less tl^ the average of all unfinished 
jokes. 

TABLE 36 * 

(from Harrower, pp. 98-99) 



unfinished 

arbitrary diagram 

proper diagram 


1 finished 

finished 

fimshed 

Immediate recall n = 10 

2^2 * 

1.28 

2-7 

After 10 days n = 5 

5.0 

1.0 

6.0 

After 7 weeks n = 5 

4.0 

0 

12.0 


In order to understand the effect produced by the presentation of 
the diagram and to confirm the other results a last series was under- 
taken with ten new subjects, twelve jokes being used, divided into 
four groups of three. These were: the normal finished jokes, jokes 
left completely unfinished, jokes with a proper diagram, and jokes 

° After seven weeks both the finished and the arbitrary diagram jokes were 
practically forgotten None of the latter were recalled, and cinly one of the former, 
and that in a changed form so that in Harrower’s table it is assigned the value 5. 
Therefore the two high quotients the last line. 
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accompaoicd by an arbitrary diagram. I£ the mere fact that tome 
figure was shown simultaneously with the presentation of the joke 
was responsible for the high recall value of the diagram jokes, then 
the last two groups should be equally well recalled. All subjects 
were tested immediately after the presentation of the series, five 
after ten days, and the other five after seven weeks. In Table 36 (p. 
620), we present the results again in the form of rauos, always put- 
ting in the denominator the number of the fimshed jokes recalled. 
Or adding up ^ recalls at the three different test periods we get: 


finished 

, arbitrary diagram 

unfinished 

proper diagram 

11.5 

135 J 

3 ^ 

42.5 


The result is obvious. The arbitrary diagrams have no effect what- 
ever on recall, whereas the proper diagrams again occupy the first 
position. Moreover, the finished and the arbitrary diagram jokes 
are much more affected by the passage of ume than the two other 
groups. After ten days these arc recalled as well as immediately 
after presentauon, whereas the two other groups taken together have 
dwindled from 20.5 recalls to 4! After seven weeks, when these last 
two have virtually disappeared, the proper-diagram jokes have in- 
creased their superiority over the unfinished ones; however, the 
number of cases is not sufficient to make this result absolutely 
reliable. 

AVAILABILITY AND “cooDNESs” OF TRACE. Now to the interpretation. 
Are we justified in explaimng the results in terms of availability of 
traces? This question necessitates a new discussion of the term 
availabihty. In discriimnaung between the deterioration and the 
availabihty of a trace we had assumed that traces of equal “good- 
ness” might possess a different degree of availabihty. Thereby 
we might have given the impression that goodness of trace and 
availabihty were entirely independent of each other. In reahty, 
however, the goodness of a trace seems to be one of the factors 
that determine its availabihty, though by no means the only one. 
In the experiments just described a trace might be good enough 
to produce recall — they were probably all good enough to produce 
rccogniuon — and yet not be available, or not as available as other 
traces. The first contention is proved by a fact already mentioned, 
viz, that recall at successive periods does not always yield the 
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same jokes. Some jokes which appeared on the first day may not 
appear on the second, but return on the third or fourth, and 
contrariwise jokes which are repeated on a later occasion may have 
failed to be named on the first.^ The second contention is proved 
by the fact, corresponding to a fact observed by Zeigarmk, that 
in the aaual recall the unfinished jokes tended to precede the 
finished ones. It also happened that a subject reported having re- 
called a finished joke o^y because of a previously, recalled unfin- 
ished one (“An unfimshed joke about a dog led her to wonder if 
there were any more animal jokes, etc.”). Thus the superiority of 
the recall of certam groups over others proves that their traces were 
more available. If we take the ordinary finished jokes as the norm, 
the self-completed, incomplete, and proper-diagram jokes leave 
traces of increasingly greater availability. The common factor in 
these three types is, as Harrower has shown in a detailed discussion, 
that m them, as compared with the normal case, the structure of the 
joke was enhanced, a structure which keeps the parts of the joke 
well articulated. Such articulation requires forces, and therefore the 
traces of the better-recalled jokes arc under higher stress than the 
others. 

But this explanauon necessarily unphes the conclusion which we 
have just derived, viz., that deterioration of a trace involves a loss 
in availabihty. For deterioration means a loss in structure. The trace 
becomes more and more “colloidal” and thereby loses in internal 
stress, which in its turn is one of the factors on which availability 
depends. At the end of the eleventh chapter we discussed the 
greater survival value of more highly orgamzed traces compared to 
more chaotic ones. We find now a close corrclauon between sur- 
vival value and availabihty. 

EMBEMiEDNEss. Two Other of Harrowcr’s experiments deal with the 
problem of availability of traces. In the first the variable was the 
kind of connection established between the required trace and other 
traces; in the second the variable was the kind of organization of a 
large articulated trace system. Both will be briefiy described. In 
the first the answer to incomplete jokes which the subjects could 
not fimsh was contained in two different kinds of texts which the 
subjects read either after or before they were presented with the 
jokes. The one kind of material was connected prose, the other a 
number of meaningful, but totally unconnected, sentences. There 
were altogether 32 subjects, one half of whom read the connected 
xrimeoti performed by Cree Warden (p. aoo), to 
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prose, the other half the loose sentences. Only in one case did the 
connected prose help in finding the answer (and this when the con- 
ditions were most favourable, the subjects Imng given the reading 
matter before the jokes, and being told that “perhaps this will help 
you in the next experiment”). On the other hand, the loose sen- 
tences provided the soluuon in sixteen cases, of which only six oc- 
curred imder the most favourable condiuons. Therefore we sec: a 
trace strongly “embedded” in a trace system is less available for a 
new process than a trace loosely embedded. These experiments con- 
firmed at the same time the influence of the subjects’ atutude on the 
availability of the traces. Thus we see that the unconnected sen- 
tences proved vastly superior to the former, and that the more so, 
the more the instruction of the subjects implied that the non-joke 
material contained the required solutions. But the fact that atutudes 
played an important part by no means invahdates our other con- 
clusion. Even if, owing to the attitude, the observer is directed to- 
wards the trace system of the reading matter, the participation of a 
specific part of that large trace system in the process of soluuon 
must be determined by the intrmsic properaes of trace and process. 

TABLE 38 

(from narrower, p. 105) 


n = 32 

Number of recalls 



I 

S 

0 

absolute 

1 1.5 

87.5 

84.5 

in % of all answers given 

63 

477 

460 


RELATION BETWEEN PROCESS AND TRACE. In the sccond experiments, 
performed with a number of vanations with a total of 54 subjects, 
twelve pairs of proverbs were read to the subjects, and were imme- 
diately afterwards tested for recall by the method of paired asso- 
ciates, the experimenter reading aloud the first member of the 
pair, the subject having to write down the second. The twelve pairs 
were divided into three equal groups: 

(1) The two proverbs in a pair had no connection with each 
other; indtferent (I). 

(2) The two members of the pair were similar in meaning, 
though not in content (example: “In for a penny, in for a pound” — 
“As well be killed for a sheep as a Iamb”) : similar (S) . 
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(3) The second member had a meaning opposite to that of the 
first (example: “Out of sight, out of mind” — ^“Absence makes the 
heart grow fonder”) : opposite (O). 

Table 38 on page 623 gives the results of the normal procedure^ 
three different series of proverbs being used. 

There is no significant difference between the S and O groups, but 
both are vasdy superior to the I groups. This group remained in- 
ferior, though to a diminished degree, when the proverbs belong- 
ing to it were read twice or even three times, while the proverbs 
of the two other groups received as before only one reading; and 
also when the I proverba were particularly famihar and the S and O 
rather rare. I give absolute figures for these three constellations: 

TABLE 39 

(from narrower, p. 106) 

Number of Recalls 



I 

1 ^ 

1 0 

I proverbs read twice, n = 14 

19 

1 415 

1 43 

I proverbs read 3 umes, n = 14 

21 

4^5 

47 

I proverbs extremely familiar, 

n = 4 


1 

12 

13-5 


These clear<ut results confirm the theory of reproducuon which 
we have previously developed (see pp. 5661!.). In these experi- 
ments commumcauon between process and a previous trace was 
insured; in all cases there was the same atutude, the same desire of 
the subjects to reproduce. But those traces which were organic sub- 
systems of a larger trace system were far superior to those which 
were more indi^endy related parts, in making the other part of 
the trace system (which was not directly aroused by the new process) 
available for the continuation of the process, i.e., for rec^ The 
forces aroused in the well-organized whole trace system by the 
communication of one of its parts with a new process were stronger 
in the one case than in the other. Therefore, the trace of the sec- 
ond member was more available in the S and O groups than in the 
I group, even when under other conditions, because of their greater 
faimliarity, the latter would be more available than the former. 
The reality of a “purely logical” relation has again been proved in 
the dynamic interplay between process and trace which occurs in 
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recall. Again we find intrinsic, meaningful, rational factors of or- 
ganization effecuve. This same fact came out m experiments by Cree 
Warden in which the memory for pairs of words was tested in im- 
mediate and delayed recall. The words paired with each other stood 
in one of five different relationships to each other — there was noth- 
ing, however, that corresponded to Harrower’s “indifferent pairs” — 
and significant differences between the recall value of these rela- 
tionships were found. 

How Is the Solution of a Problem Found? This discussion has 
dealt with certain conditions which pertain to the arousal of a new 
process. But the main problem of die psychology of thinking is: 
How does a problem find its solution, how docs the stress set up 
by a question contrive to create those conditions which will make 
the answer possible? We have previously (pp. 615 f.) given a first 
answer to this question, inasmuch as it concerns the commumcauon 
with old traces. But this answer was very unsausfactory: an explana- 
tion of an event by its effects. Even though we shall not be able to 
go much beyond this unsausfactory stage, we shall now discuss 
the problem in a much wider frame. 

This Problem a Problem of All Behaviour. The problem of the 
arousal of a new process is not in all cases a problem of traces. In- 
deed the case where such traces play an important role, frequendy 
though It may be realized, is but a special case of a much larger 
problem: a need arises which cannot be sausfied in the normal 
way; how does the organism manage to sausfy itp The quesuon thus 
formulated gives us a lead as to its answer. Smcc it will be very 
hard to draw a border-line between “normal” and “non-normal” 
sausfacuon, an analysis of a normal case might provide us with a 
clue for the soluuon of our quesuon. Such normal cases are in- 
volved in all behaviour. I want a drink, I walk to the refrigerator, 
take a botde of beer, open it, pour the beer into a glass, and raise 
the glass to my mouth. Without a doubt much in this behaviour 
series is learned. But the quesuon is how. Does every one of the 
numerous single movements included m this acuon arise from 
mere random mal and error? When I \now that a botde of beer is 
on the ice, will I then, before I have learned to fetch it, have to go 
through a random series of movements before I ccmie to the re- 
frigerator? Certainly not. The knowledge of the location of the 
beer and the wish to obtain it are su£aent to cause the adequate 
movements dirccdy, without chance trials. But how, this is our ques- 
uon, can the “knowledge” innervate the musculature? Here is a 
need, and this need contrives to produce such muscle innervauons 
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as will satisfy it The reflex arc theory tried to give an answer to 
this question in terms of pre-established anatomical structures, i.e^ 
neurone connections. In Chapter VIII we have rejected this theory, 
rcplacmg it by a dynamic theory which, however, is to a certain 
degree open to the same objeaion which we have raised to our 
theory of the arousal of new thought processes: it explains an event 
by Its consequences. We saw that such movements as would increase 
the total tension in the system are excluded, and that the dynatmc 
situation demands such movements as will decrease the tensions. 
This explanauon is perfeedy good as far as it goes, but it is incom- 
plete inasmuch as it leaves the actual dynamics in the dark; it does 
not show how the orgamsm manages to find those movements 
which will lead to a relief of the tensions which cause the move- 
ments. In a very few cases only, notably in those of certain eye 
movements, we were able to go further and point out the operative 
forces. However, theoretically, there is no ifference between eye 
movement and such movements of the whole body as are executed 
in order, say, to quench our thirst. And yet, in the latter case we 
have much less insight into the actual forces at work that deter- 
mine every step. 

AN EXAMPLE OF A NEW MOTOR PERFORMANCE. This argument be- 
comes more impressive when we consider cases where the motor 
performance, though completely automauc or spontaneous, is en- 
tirely new, albeit the only one that could achieve the required re- 
sult. A parucularly striking case is fully reported by von Allesch, 
who vouches for the accuracy of his description. During the war he 
was on a patrol in the Alps. He had to make a descent from a 
rocky crag by means of a chimney whose upper mouth gaped 
about ten metres under and far to the side of his position. Having 
climbed down on a rope he found hunself hanging in the air and 
several metres to the Irft of the chimney, with no more rope for a 
further descent which would have landed him on a ledge by which 
he had hoped to reach the chimney. He determined to reach the 
opening by swinging on the rope. In doing this the rope slipped 
from his feet, and his hands were not able to support his weight. 
“The situaUon was extremely critical. No emotions arose, instead 
suddenly the clearly formulated thought, ‘This is the end.’ The next 
moment the author reahzed (and this point is absolutely certain 
m his observation) that he had taken hold of the rope with his 
teeth. Thereupon followed another formulated thought: ‘That can- 
not last long either.’ In the next moment his feet waving in the 
air had caught hold of a projeaing piece of a slab [and thus he 
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succeeded in saving himself and reaching the chimney]. The im- 
portant point in the process is, that this acuon, not bclongmg to the 
techmque of mountain chmbing, never previously considered, and 
of course never previously practised, the only one which could save 
me, arose spontaneously without any conscious dehberauon. The 
event regulated itself” (pp. 148-49). Here was a real problem, a 
problem which we might put as a question to test a subject’s intel- 
ligence: “What would you do under those conditions?” And the 
soluuon was not produced by an act of thought, but at a time when 
the rational part of the organism had concluded that no soluuon 
was possible — “This is the end.” The stress between Ego and sur- 
rounding field succeeded in finding that movement which alone 
could reheve it. 

Reorganization and Its Causes. Such a statement is unsaUsfac- 
tory because it says nothing about the how of this success. There- 
fore one can understand the attracuon of cmpiristic explanations. 
An explanation by previous experience would at least supply one 
link to fill the gap between cause and effect. But we have argued 
agamst the vahdity of empirisuc explanations too often to be sat- 
isfied with such an easy escape. The explanauon must he in the 
dynamic structure of the psychophysical field itself. We must try 
to find out how needs, tensions, act on the motor system of the 
organism, what properties of the system under tension and of the 
motor system are responsible for the commumcaUon between them. 
Expressed in conceptual language we can describe the criucal event 
in von Allesch’s adventure hke this: the mouth changes tts function, 
from an organ of speech or food intake to an organ of clasp; a 
reorganizauon has taken place within the cxccuuve part of the Ego 
system. We know the fact of this reorganizauon and we know its 
ultimate cause, the urgency of the moment. But we do not yet know 
Its immediate causes. 

In this respect the soluuons of thought problems are identical with 
von AUcsch’s case. The soluuon very often presupposes a reorgani- 
zauon of which the ultimate but not the unmediate causes are 
known. To find these immediate causes is perhaps the fundamental 
problem of thinking, and of learning in its achievement aspect, for 
the arousal of each new process oilers the same difficulty. 

This problem has been clearly recogmzed by recent workers in 
this field, Wertheimer, Duncker, Maier, Claparede. The last author 
particularly emphasizes this problem again and again and confesses 
that his own investigation has failed to give an answer to this 
question. Being aware that the psychology of thinking is in this 
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respect no worse off than other parts of psychology, * we shall the 
better appreciate any contributions which the study of thought 
processes has made to our general problem. 

“Insight.” One frequently finds it stated that the achievement of 
gestalt theory in the field of thought psychology is the introducuon 
of the concept, or term, “insight.” Such a statement is true or false 
accordmg to the view which one takes with regard to the role 
which insight is supposed to play in gestalt theory. It was introduced 
m Kohler’s ape book m order to estabhsh the reahty of one type of 
behaviour, its irreducibihty to another type. Insight, as the irect 
utihzation of the relevant parts of a situauon, was contrasted with 
bhnd trial and error, and it was shown that the latter was not the 
type mamfested by anthropoids under certain condiuons. In Kohler’s 
book insight did not appear as an explanatory principle. It was es- 
tabhshed as a fact contaimng a new problem. At the same ume the 
new problem pointed towards new solutions. Insightful behaviour 
does not occur, as I tried to prove in “The Growth of the Mind,” 
by processes travelling along predetermined pathways. Instead it 
presupposes processes of organizauon and reorganizauon. What 
remamed unknown was the exact cause of these processes of orgam- 
zation. Perhaps many misunderstandings might have been avoided 
had this gap in the theory, this defect in our knowledge, been more 
strongly emphasized by me. The general principle was clearly 
stated: “The situation forces the animal to act in a certain way, al- 
though the animal possesses no pre-estabhshed special devices for the 
act” (Koifka, 1925 a, p. 135). But the quesuon, “How is this pos- 
sible?” could only be answered in rather general terms. We shall 
therefore have to examine what such general answers can mean for 
a concrete causal theory. But once more: the term insight does not 
supply this answer, insight is not a force which creates soluuons in a 
mysucal way.® 

An Analysis of a Train of Thought. Before we cast a glance 
on the experimental work performed in our field it will be ex- 
pedient to analyze a train (rf thought which might easily occur. A 
person, famihar with the first elements of algebra only, finds him- 
self faced with the problem of discovering the length of the sides 
of a rectangle whose area is known to be sq. m. and one of whose 
sides to be a metres longer than the other. His familiarity with 
algebra will make it easy for him to formulate the data of this 

*It u iigmficant that Clapar^de also points out the similarity between thought 
and movement with regard to their dynamics (p 147) 

•This IS made very clear by R. M. Ogden (1932, pp 350-55). 
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problem. The area of a rectangle is equal to the products of its sides. 
Therefore, if the length of the shorter side be called x,b = x {x-\- a), 
or x^-\- ax = b. Our fictitious person has not learned to solve quad- 
ratic equations. What is he to do, apart from giving up and asking 
somebc^y else? At first no step seems possible. All he did m solv- 
ing hnear equations was to separate the unknown and the known 
quantities, and that has already been done. The equation is as simple 
as It can be, but how is it to be solved >* He might resort to mental 
trial and error! What does that mean? Mere random fumbhng with 
this cquauon? Thus he might write: 

:^-\-ax=b 
100 x^ 100 ax = 100 b 


4:* — b = ax 

or an infinite number of other equally true equations. But would he? 
Unless there were some reason in his imnd for doing it, he cer- 
tainly would not. But trial and error might mean: fall back on 
vaguely remembered procedures pracused with other tasks. But 
there is nothing in his previous experience he can fall back upon in 
this vague manner. Trial and error may then mean that he gets a 
“hunch” from the data themselves and tries this “hunch” out. 
This would no longer be random activity, but acuvity determined 
by the nature of the task and in so far insightful. He might, for in- 
stance, write x^=b — ax because he secs that he can extract the 
square root from x*, only to find that now he has no longer only 
known quanuties on the right side. So he returns to the old form 
■\-ax=b. But the idea persists: find an expression which is a 
square. He knows the formula («-j- ^)* = a* -f 20^ + but so 
far this potential knowledge has not b^me actual. If this knowl- 
edge enters the present situation what will happen? Supposing the 
person had read the left side again and again, and one of these 
readings had recalled that old formula. Has he thereby found the 
solution? By no means: the mere fact that the old formula is re- 
called is not sufficient; it is necessary that its recall combine with 
the present equation in a certain way. The mere recall might indeed 
lead to its rejection: “Oh, no, that is no good; in this formula a 
square is expressed by three terms, whereas on the left side of my 
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equauon I have only two; thetcfoie the formula does not help me. 
Try something else.” And then the recall of the old formula would 
have prevented the soluuon. But if the formula makes the person 
see the left side as “two terms of a possible three,” then indeed he 
has made a large step towards the solution. Thus he may formulate: 


X a a ~ 3b 

^-~b 

2 

where ~ stands for “corresponds to.” 

Therefore he writes: ar* = ^ + and secs that 

this transformation leads to the required solution, because he has 
now a square on the left side of the equation and only known quan- 
tities on the right. 

The example is very simple. Only two real steps are necessary: 
he must see that the left side is to be a square and that it is not 
“enough of a square,” to use Duncker’s terminology. Probably the 
second step would be impossible without previous knowledge of 
the old formula. But this knowledge alone is insufficient. In the first 
place it must become available at the present moment, in the second 
place it must influence the data in a specific manner. The first of 
these effects need not be so accidental as we described it in our 
analysis. The idea that the left side should be a square might of 
itself recall the knowledge that a square may be expressed in more 
than one term, and thereby the formula. If this is the case, then the 
process is more directed than in our first analysis, and the chance 
of the old formula’s failing to help is greatly diminished. Instead the 
old formula will easily lead to the idea: “left side an incomplete 
square; complete iti” And this determines at once the effect that 
the knowledge of the formula exerts on the present datum. It might 
even happen that the idea “left side should be a square” leads 

direedy to the addition of vidthout an explicit recall of the 

formula. In this case the trace of the old formula would have come 
into communication with the present process but instead of leading 
to recall would at once have led to the correct process. In this case, 
one single step would have led to insight, whereas the other pos- 
sibilities would have required two or more steps for its development. 
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although each step in itself would have been a case of partial insight. 
Therefore insightful behaviour is not necessarily a behaviour m 
which the full solution occurs at once. Criticisms of the term in- 
sight based on this assumption are therefore spurious. 

The Forces of Organization. Our example is indeed one in which 
“the animal is forced by the situation to act in a special way al- 
though it possesses no speaal devices for the particidar act.” And 
we can see, up to a certain point, why it is forced. The occurrence 
of the square of the unknown enforces the idea of the operation of 
extracting a square root; the other fact that the unknown also ap- 
pears in the first power leads to the apprehension of the left side as 
an incomplete square, and this, with the help of previous knowl- 
edge, to the proper transformation of the equaUon. The whole 
process stays, as it were, inside the boundaries set by the data of the 
problem. If the solution is found, tntnnnc relations must have acted 
as dynamic relations. If one wants to deny this consequence one 
has to defend other of two positions: either one has to reject the 
claim that the process was guided by intrinsic relations and explain 
It by the workings of blind mechanisms (as has been the tendency 
of experimental psychology for a long time) or one has to introduce 
a new fartor, a mmd, wbch is able to grasp intrinsic relations and 
utilize such understandmg in its interaction with the body. This 
alternative would lead to a vitahstic or spiritualistic dualism which 
we, in full agreement with the vast majority of psychologists, have 
refused to accept. The first alternative is incompaublc with the facts. 
The three recent investigators, Duncker, Maier, and ClaparMe, are 
unanimous about this point. Intrinsic relationships enter every true 
problem solution. But then our former conclusion is unavoidable: 
the dynamics of the process arc determined by the intrinsic proper- 
ties of the data. Expressed in this way, the proposiuon is not new 
to us; it was the theme on which our whole treatment of perceptual 
organization played. What seems so startling in the appheauon of 
this proposition to thought processes is that the hind of intrinsic 
properties which are to be considered as dynamically effective seem 
to exclude such a consideration. How can a purely logical relauon 
exert a real force on a real process m a nervous system? Homo- 
geneity and inhomogeneity of stimulation as intrinsic properUes of 
areas could well be treated as the origin of forces, but how can the 
idea “mcomplete square, complete it,” be so considered? And yet, 
even here we possess a good analogy in perceptual orgamzabon: the 
prmaple of closure. Just as a perceiv^ circle will, as a psycho- 
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physical process, “tend” towards completion, so will x* + ox, once it 
is seen as an incomplete square, tend to be completed. 

Organization in Perception and Thought Compared. Although 
I do not wish to claim that every thought rebuon has a counterpart 
m a perceptual relation, yet the similarity between the two fields is 
closer than is generally recognized. It was to bring out this fact 
that Harrower first introduced her joke diagrams (sec above, p. 619). 
She also draws attenuon to language whici frequently enough uses 
spaual or dynanucal terms to describe properucs of thought, as 
“a halanced sentence,” and she quotes Titiicncr, a witness least 
likely to be considered biassed in favour of this view, who describes 
lus understandmg of a text as accomphshed by a visual schema 
(Harrower, p. 58). 

If wc take this argument seriously, we have made a decisive step 
in our answer to the problem as to the immediate causes which pro- 
duce the reorgamzauon in thought processes. In our attempt to 
answer concretely the question why thmgs look as they do, we 
have enumerated a number of pnnciples of orgamzauon, i.e., wc 
have discovered a number of intrinsic properucs of psychophysical 
processes that determine which of them will become unified, which 
segregated, the mode and shape of this umficauon, and so forth. 
Simil^ly, m answering the question : Why do wc think as we do? 
Why arc thoughts what they arc? wc have to find intnnsic properties 
of psychophysical thought processes which account for theu: organ- 
ization. Each of the two problems has its particular advantages and 
disadvantages. The perceptual problem keeps us closer to the actual 
physiologic events than the thought problem where physiological 
hypotheses are speculative to a much greater degree even than in 
the field of perception. On the other hand, the “purer” thought 
processes arc, the more they will reveal the efficacy of properties 
which are apt to be obscured in perception because of the con- 
tingent stimulus distribution. 

At the present time problems in perception and in thinking will, 
therefore, probably have to be investigated at “different levels.” An- 
swers wluch must satisfy our curiosity on the level of thought will 
have to be much more concrete on the level of perception. But if 
our argument is correct, this difference in level is a difference in 
our knowledge of things and not a difference in the things them- 
selves. In either field we have to find mtrmsic properties which ex- 
plain field organization, and though at the moment wc may often 
enough be able to express these properties of thought processes only 
in logical terms we ought to feel convinced that to these logical 
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terms there correspond psychophysical reahties, just as we assume 
that in perception psychophysicd realities correspond to qualita- 
Uve properues of the perceived objects. 

Intrasystemic Factors. The discovery of such properties, how- 
ever, does not finish our work. In the discussion of our algebraic 
example we have pointed out such properues, and yet the soluuon 
will not be reached by every person, and those who find it will not 
all find It in the same way. Therefore the knowledge of these prop- 
erues alone is not su£ 5 cient to derive the result. A law knows no 
exceptions or individual differences. If individual differences remain 
unexplained, our law is not yet complete. To give a simple example 
from physics: the trajectory of a thrown ball can be derived from 
the force of gravity and the imtial veloaty (its magmtude and 
direcuon) of the ball (disregarding the “twist” imparted to the 
ball, the air resistance, and the wind). No two actual trajectories 
will be alike; though as a rule they will be parabolas, they may also 
be straight hnes, namely, when the ball is thrown straight up. But 
each individual trajectory is predictable from the law, provided we 
know the initial velocity and the constant of gravitauon at the 
place where the ball is thrown. The law is that the ball will fall 
with constant accelerauon, the mtrinsic properues the masses of earth 
and ball. 

To account, then, for the individual differences of thought pro- 
cesses we have to know a great deal more than the intrinsic prop- 
erues so far discussed. In our example a 3-term expression is needed 
instead of the given 2-term one. The fact that the situauon demands 
the extracuon of a square root is the prominent intrinsic property 
of the situauon. But whether this property will be able to transform 
the complete 2-term expression ax into an incomplete 3-term 
expression x* + ax -f- ? depends pardy on the firmness of the 2-term 
structure. And this in its turn depends, without a doubt, on the 
anatomico-physiological consutution of the nervous system, even 
though we know as yet nothing at all about the parucular aspects 
of this consutution which account for such differences. 

Our ignorance about the physiological side of the person’s con- 
sutudon need not, however, prevent us from finding out psycho- 
logical characteristics. We can recall differences in the Ego suuc- 
ture which we discussed in Chapter VIII (p. 342), to show the kind 
of differences we mean. Thus m one person a process distnbuuon 
will be more isolated and more rigid than in another, so that an or- 
ganizaUon once produced will be harder to change. Such a person 
would, e.g., have greater difficulty in transforming the x* -j- ar into 
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X* + + ?> and at the same time the first expression would be 

much less likely to commumcate with the trace system of the 
formula {a + by = + 2ab-\- One could deduce a number 

of characteristics inherent in the thought processes erf different per- 
sons from such differences in their psychological make-up. 

But our main problem remains to study the intrinsic character of 
the processes which will, under favourable arcumstances, result in 
proper reorgamzation, i.e , lead to the required solutions. 

Experimental Studies. To study this problem one has to put sub- 
jects into problemaucal situations and observe their behaviour. Such 
observabon can be gready facihtated by a method suggested by 
Claparede in 1917 and employed in his last invesugabon as well as 
by Duncker, The subjects are instructed to “think aloud,” i.e., to 
formulate every idea Aat occurs to them during their attempts to 
find the solubon. 

In such studies the choice of the problem is of paramount im- 
portance, just as the choice of the figures was decisive in the ex- 
periments on the change of traces (Wulf and his successors. Chapter 
XI, p. 496) ; for the forces in the field which regulate the behaviour 
are determined by the problem. Different problems are therefore 
liable to reveal different forces, different intrinsic properties of ob- 
jects, perceptual or imagined, which become dynamically effeebve. 
If, in the following hncs, we attempt to disbnguish between various 
kinds of problems, we do not intend to give an exhausuve classifica- 
bon. 

THREE DIFFERENT TYPES OF PROBLEMS. A first type of problem is 
exemplified by our algebraical example. Here the data themselves 
contain everything that is needed for the process of solution. One 
might object to this statement that the formula {a by must be 
known beforehand. Even so, the condibons for this piece of knowl- 
edge to be reproduced arc potenbally inherent in the datum. Of 
course the datum must be apprehended as a quesbon, not as a 
statement, but when we speak of datum we mean always the process 
to which the objecbve (geographical) datum gives nse. 

Duncker has largely used problems of this type, and Wertheimer 
has discussed several falhng under this group. In genuine solutions 
the intrinsic properties of the data arc operative; the solubon occurs 
uninfluenced by external factors, extern^, that is, to the situabon of 
the data themsdves. 

A second kind of problem are the jokes which were to be com- 
pleted in Harrower’s experiments and most of the tasks set by 
Claparede, which consisted in finding a legend for a cartoon or 
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coanecting two phases o£ a picture story by events which, might 
have happened between them. In two senses the solution has, m 
these cases, to go beyond the data. A joke, a cartoon, refers to 
situations of everyday life. To treat them adequately a more or less 
specific knowledge of the events concerned is necessary. But over 
and above this, a joke is a joke, and therefore the completion of 
the unfinished structure has to conform to this general “atmosphere” 
(Claparede). If this “atmosphere” failed to appear or to influence 
the solution, then such completions would be made as are exempli- 
fied in the first group of answers reproduced on page 616. As pure 
answers they are perfectly correct; Rubinstein might have said so; 
but they fail to complete the unfimshed structure so as to make it 
a joke. 

In this group of problems the solution depends upon many more 
factors than in the first, although here too, as Harrower has shown, 
various degrees of ambiguity are possible. And clearly: the more 
the solution depends on internal factors, the less ambiguous it will 
be. Again both much and httle ambiguity have their respective ad- 
vantages the first chiefly by demonstrating a great number of dif- 
ferent processes that will occur, the second by a clearer definition 
of a few essential factors. At the present moment, even though I 
may have a personal preference, I can see no good reason why one 
type of problem should be used to the exclusion of another. 

A third type of problem is that used so successfully by Kohler 
and modified and put to various uses by later workers. As a rule 
the physical (geographical) situation contains everything that is 
necessary for the solution. But the togetherness of the different ele- 
ments is in Itself contingent. This fact distinguishes it from the first 
group, where the togetherness itself was necessary. To exemplify: 
the problem of reaching a lure that is not duectly accessible does 
not imply that a stick must be at hand. If it happens to be there, it 
is a fortunate circumstance. But in the equation x* + or = ^ a part 
of a square cannot help appearing on the left side. 

This difference is likely to appear in the dynamics of the solution. 
One might argue: the task is complete wi^out the presence of a 
stick; the solution is. I must have something to extend my arm, and 
for this conclusion the presence of a stick is not necessary. It is in- 
deed perfeedy possible that a solution could be reached in this way 
and that thereupon the person or animal proceeded to search for or 
fabricate a stick. But ^impanzees would never have solved the 
problem in this way, as proven by the fact that even ajter they 
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have used a stick once or twice they will not for some time employ 
one which is not visible simultaneously with the lure (Kohler). 

With this difference between the tlurd and first groups another 
one is closely connected. In the first group the quesuon, and there- 
fore the pnnaple of its solution, hes cnurcly within the datum, i.e., 
the environmental part of the field, whereas in the third the pro- 
blem anses from a relauon between Ego and environment. As long 
as the ape is not hungry, there is nothing m his behavioural situa- 
tion that would cause him to use a stick in order to get a banana. 
But the equation x^-\-ax — b is always a question, even if the 
person who understands this equauon refuses to worry about and 
solve it. The result of this difference is that the problems of the 
third group require, if not to a higher degree, then in a different 
manner, forces between Ego and environment. To say that pro- 
blems of the first kind are quite mdependent of Ego forces is ob- 
viously wrong. As we ]ust stated, one rmght refuse to worry about 
their solution and then, as a rule, they will remain unsolved. We 
know from the testunony of great thinkers that in order to solve 
difiScult problems they persevered in concentrating on them. But 
this concentration is ^ectivc only inasmuch as it supplies the pro- 
blematical external situation with suffiaent energy to make re- 
organizauon possible. The reorganizauon itself must, if it is to be 
right, depend upon the properties of the field alone and not upon 
any ficld-Ego relationship. In the third group the Ego is one of 
the parts of the problem itself, and therefore Ego-propcrties as well 
as objcct-properues must become effective m the final reorgamzaUon 
of the field. 

The distinctions which I have drawn between different kinds of 
problems is an ideahzed abstracuon. No problem is in reality quite 
free from Ego forces. It is at least very doubtful whether a problem 
of an entirely objeenve nature will solve itself if we refuse to deal 
with It seriously. If such cases could be estabhshed they would be 
ideal cases in which the working of intrinsic environmental prop 
erties would be mamfested m the purest form. But they will be ex- 
ceptions. On the other hand no r^ solution is mdependent of in- 
trinsic field properties, and therefore also the experiments of the 
third group reveal their dynamical effects. 

EXPERIENCE AND ITS ROLE IN THE SOLUTION. Thc TCCCnt inVCSUgatOrS 
have by their experimental procedures and theoretical considerations 
contributed a great deal to the foregoing analysis. They are all 

% here again used in the sense, not belonging to the Ego. 



TfflNKING 


637 

agreed that a problem is equivalent to a system under stress, and 
that the mere recourse to experience is quite insufficient to explain 
problem solutions. Maier (1930) has even gone so far as to provide 
his subjects with the experiences necessary for the soluUon. But of 
37 subjects only one (=27%) found the soluUon, and he was one 
of a group of ^ which had b^n told that these experiences were to 
be apphed in the solution of the real problem. On the other hand 
eight out of twenty-two subjects (=36.4%) who had been given a 
“direcuonal” hint in addition to these experiences were successful. 
Harrower’s experiments reported on pages 622 f. can be interpreted 
in the same way. The existence of knowledge — having read the re- 
quired solutions in a different context — ^is not sufficient for its util- 
ization. In her experiments such knowledge was only utilized once 
out of 18 possible cases when no hint as to its possible usefulness was 
given. 

These results are not astonishing after our analysis. The existence 
of utihzable traces is not suffiaent for the solution; the utilizable 
trace must be utilized, and this utihzauon is often the chief part of 
the solution. This jioint was well brought out in Wertheimer’s 
example (1920) of the lawyer who looks for a paper belonging to 
case A, the files of which have been carefully preserved, whereas the 
files of other cases, B, C, . . . have been destroyed. The solution 
comes when the lawyer “remembers” that the paper he is looking 
for belonged also to case B. Now he knows actually that it has been 
destroyed; before, he knew it “potcnually,” but this knowledge was 
useless for the present occasion. The paper could not recall the fact 
of Its having been destroyed before it had been recogmzed as be- 
longing to case B. 

In this case the actualization of potenual knowledge follows im- 
mediately upon the retMrganizauon of the principal item in the field, 
and here the difficulty lies not in the former but in the latter. Pro- 
bably, wherever the problem is difficult, some reorganization must 
occur before the utilizable material is utihzed, but the first step will 
not always lead to the second as quickly as in Wertheimer’s example. 
Everything depends upon the relauon between the reorgamzed item 
and the potentially available matcriaL 

AVAILABILITY OF TRACES AND PERCEPTUAL DATA COMPARED. Whether 

this material is a trace or a part of the perceptual field makes no 
essenual difference. We cannot even say that under all condiUons 
It IS easier to make a perceptual object available than a trace, avail- 
ability depending, as we have seen, on too many factors. One of 
these is clearly envisaged by Maier (1931 a, pp. 343-4) and has, for 
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memory material, been proved by Harrower, for perceptual material 
m much simpler tasks by Heiss (reported by Volkelt, pp. 129 f.): 
the ob}ect potenually available may be so strong a part of a larger 
object or be possess^ of a funcuonal character so different from 
the one needed that it will not yield to the pressure in the field. 
Now this difficulty may be greater for a perceptual object than for 
an object present merdy in the form of a trace. It might, for in- 
stance, be necessary to use a pair of phers as a weight. A person who 
sees the phers before him may because of their very definite func- 
tional character be prevented from using them — just as one of 
Kohler’s apes, perfectly famihar with the use of a box, failed to 
utilize one on which another animal was seated (1927, p. 178 f.; sec 
also Koffka, 1928, p. 215) — ^whereas if the person had faced the pro- 
blem; what object likely to be around could 1 possibly use as a 
weight, he might more easily have hit upon a pair of phers. 

The presence of an object with a very definite functional char- 
acter may also prevent the proper reorganization. When I know 
that I can use only the thmgs now at my disposal, and there is no 
other heavy object except a pair of phers, then its presence might 
prevent the reorganization of the problem as one which required 
a weight. On the other hand, as we have pointed out before (stick 
experiment), the perceptual presence can be of enormous impor- 
tance. 

“fittingness.” If we treat the problem of the utilization of ma- 
terial m the same way, whether the material is actually or only 
“memonally” (trace) present, we can deduce 

I new principles of mteraction between process 
and trace. In an expenment by Lipmann 
and Bogen (p. 28) a child has four different 
sticks at Its disposal for pushmg a ball lying 
behind bars (see Fig. iii). 

4 Clearly, i is the best, 4 the worst. If then 
Fig. Ill the child selects the proper stick this selec- 

tion IS due to intrinsic characters of the ob- 
jects; the tool “fits” the ball, and this fittingness acts as a principle 
of selecuon. 

Since all problem solutions can be said to consist in finding the 
fitting part which will reheve the existing stress, a law of fittingness 
would be the most umversal law to explain thinking, and with it 
the arousal of new processes. Such a law would be a generahzation 
of the laws of good conunuatton and closure. In establishing such 
a law one must, however, be careful lest one explam an event by the 
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event, i.e., one has to define “fittingness” concretely in such a way 
that It can become dynamically operative. What is the nature and 
the seat of the forces which draw an clement, originally absent 
from a situation, into this situadon? Before such a task is accom- 
plished, the law is not yet a true law but only a demand for find- 
ing a law. However, even as such it has its value, for it refuses an 
explanation of “fitting” events in terms of extraneous factors which 
have nothing to do with their fittingness, an explanation which 
derives the mtelligible from the merely conungent. This was im- 
plicitly or avowedly the aim of empiricism and positivism, and 
therefore a law of fittingness is another manifestation of the anti- 
empiristic^* and anti-positivistic attitude of gestalt theory. 

Nevertheless, the claim that there should be a law of fittingness 
is not the proof that there is one. In order to estabhsh such a proof 
it would be necessary to show what particular propemes of physio- 
logical processes make them “fit” and make them attract each other. 
As regards the laws of good contmuation and closure in spaual or- 
ganization, which, as we just said, can be regarded as special cases 
of a more general law of fittingness, we attempted to give the be- 
ginning of such a proof by considerations of systemic equilibrium. 
In an organization which conforms to these two lav's the forces 
must be better balanced than in others. Even such a proposition, 
however, could be proved only in a few very simple cases, the mam 
burden of our proof being empirical. But a proposition like the one 
just formulated makes it possible to understand the empirical evi- 
dence If now we try to generalize and establish our law of fitting- 
ness we are in a less favourable posiuon. True enough, when the 
solution of a problem has been found, the forces are better balanced 
than they were before, the problem stress has been relieved, but, 
as we have pointed out before, the sequence of events that leads 
to this final state is not thereby explained. In spatial organizauon 
the general conditions are such that only a few orgamzations are 
possible under a given stimulus distribution, and the one which 
fulfils the conditions of the laws of good continuation and closure 
is among them. Thus we discussed the problem, why, m a given 
case, articulation a b c/de results, and not ab/ede? (See Chapter 
IV, pp. 164 f.) But when we deal with problems of thought the very 
conation which made the treatment of spatial organization so 

3 point out that an ann-empinstic attitude does not 
ui value of experience Not that it makes use of cx- 
empiTicism, but how it makes use of it. 



640 LEARNING AND OTHER MEMORY FUNCTIONS 

comparatively simple is mostly belting. The question here is often 
abex, where x, the unknown, is not necessarily present, and if 
present not m connection with abc but with cf g. 

With these last remarks we have connected our present problem 
with an earlier discussion (see pp. 625 f.). Our law of fittingness 
would be an answer to the quesuon: Why do we think as we do? 
(See p. 632.) And we shall have to be sausfied if we establish its 
vahdity on a “higher” level than that of the bws of spatial organ- 
izaUon (see p. 632). 

UmiZING FACTORS OF ORGANIZATION TO PRODUCE ERROR. Such prOof 

requires a number of different steps. The laws of spaual orgamza- 
tion were derived from experiments in which several orgamzauons 
were a prtort possible, but only one or a few actually reahzed or even 
reahzablc, thus revealing the operative factors. A similar procedure 
would be extremely useful in the field of thinking. We ought to 
create conditions where dynamically the true solution is not the 
only possible one but where false solutions arc favoured by the tbs' 
tribuhon of the forces at work. The beginnings of such a pro- 
cedure have been indicated by Harrower. I quote: “We may tell 
a subject this:— swimming under a bridge there came two ducks 
in front of two ducks, two ducks behind two ducks, and two ducks 
in the middle’ asking him how many there were in all. The first 
o o 

spontaneous answer is 6, with the formation o 0. For the concept 
o o 

of ‘twoncss’ implies a pair of ducks, and a pair would be spatially 
equidistant from the observer, since pairedness implies^® equality. 
Again, it is as if three such pairs arc seen; for each menuoned 
spatial posinon (‘in front of,’ ‘behind,’ and ‘m between’) ‘demands’ 
a pair of ducks to fill it. 

“The correct soluUon is four ducks, swimming in single file. This 
orgamzabon, however, has properues which are against its ever 
being seen as the required one. For if we arc thinkmg in terms of 
‘pairs,’ the ‘single file’ aspect will not even be considered” (p. 112). 

Here the question is put in such a way that the forces must 
produce a wrong orgamzation (provided the person asked is not 
closely famihar with swimming ducks). To the forces enumerated 
by Harrower I may add that in the false solution the pairs remam 
constant for each specified relation, whereas in the true solution 

icept hai 



THINKING 641 

the pairs themselves are variable, a factor which in itself favours the 
former tremendously with regard to the latter. 

A systemauc employment of this method should reveal a number 
of factors which determine organization m thought processes. Ex- 
periments which provoke false thinking should prove as fruitful 
for our understanding of thought processes as the study of optical 
illusions has proved for perceived s^pe, and some modern methods 
(Jaensch, 1921, pp. 170 f., G. Hader, pp. 37 ff.) for the theory of so- 
called colour constancy.^* 

THE COMBINATION OF OPERATIVE FORCES. TWO DIFFERENT POSSIBILITIES. 

If such experiments have given us insight into a number of con- 
crete factors of orgamzation, then there arises a new problem as to 
their combmation. Either they might act independently of each 
other, in a summative manner, or they might themselves be organ- 
ized mto a meamngful whole. When Duncker says: “A problem 
soluuon IS due to insight inasmuch as its relevant traits are im- 
mediately determined by those traits of the problem situation which 
they sausfy” (p. 701), he disregards this disunction. And yet, as 
Wertheimer never ures of emphasizing, it is quite fundamental. Ftdl 
insight is disunguished from partial insight by this very difference. 
In full insight the different traits of the situation that deternune 
Its relevant features and thereby the solution form themselves a 
coherent system and arc not independent of each other. To exemplify 
again with an example from dementary algebra. A person who 
transforms the equation x* -f ax + ^ = 0 first mto x“ + = — h, 

because he wants to separate the known and the unknown variables, 
then takes the next step which makes the left side a square, 

^ docs not have the same insight as a 

person who sees that the second step is compatible with the prin- 
ciple of separauon of unknown and known, since it leads to 

*+ 7= ± b, where the separauon is as easy as in the 

original equauon. Unless he sees that x* 4 " can be made into 
the square of a sum of an unknown and a known quantity, the 
coherence of the solution is partly obscured and the result, although 
it follows necessarily, contains an element of surprise, that is, the 
final soluUon is not enurely free of stress. 

FirnNGNEss AND ARTICULATION. Soluuons Can be, and often are, 
reached without full msight, ix., without complete orgamzadon of 

I® Maier (1930, pp. 141 f.) ducutics two examples which can be utilized from 
this point of view. 
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all the detenmoing factors, but a complete soluuon requires such 
complete orgamzadon. This conclusion leads to very important 
consequences for the relation of psychology on the one side, and 
logic and epistemology on the other, consequences which we cannot 
discuss here. Instead I shall refer to a parucular aspect which re- 
veals a difficulty intrinsic in all thought. We just said (p. 636) 
that no problem is entirely free from Ego stresses. The fact that 
“we" concentrate on a problem shows ^at the Ego is needed to 
hold the problem in the actual behavioural environment. On the 
other hand the problem may be of such a kind that the organized 
pattern of forces which are to determine its soludon does not con- 
tain the Ego at alL Therefore, in such cases, the Ego has to be in 
dynamic intercourse with a process, supply it with energy, and yet 
not determine how this energy is to be organized. When we en- 
visage the situadon thus we understand why our wishes so easily 
influence our thought The dynamic situation as we have just 
described it almost demands such an effect To give an example: 
I am trying to verify a special hypothesis; naturally it would please 
me if I could find in my store of knowledge such items as would 
confirm it, particularly if this special hypothesis were closely linked 
up with my general theory. My trace system contains a number 
of relevant facts; it is exposed to the forces of the “hypothesis” and, 
almost unavoidably, also to the Ego forces originaung m a wish 
to see the hypothesis confirmed. Therefore it is not surprising that 
such facts as fulfil both conditions emerge more readily than those 
that fulfil only the first. 

We turn back to the mvesugation of the law of fittingness. We 
return to the example of the four sucks taken from Lipmann and 
Bogen (p. 638). Except by chance, the sclccuon of the proper stick 
can take place only if the shape of ball and sticks arc clearly per- 
ceived. Otherwise expressed, fittingness applies to the behavioural 
and not to the geographical data. Fittingness thus presupposes a 
definite orgamzation of the total field. In a badly articulated field 
fittingness will be differently determined from what it is in a well 
articulated field. Our stick example shows that improved articula- 
tion results in improved selection, for the less clear the dificrcnce 
between the sticks, the less likely is a correct choice to be dchber- 
ately made. 

However, the relation between field articulation and fittingness is 
not so simple as it would appear if we considered just this one ex- 
ample. Not only the degree, but also the }{ind of articulation enters 
this relation. Thus in the duck example the amculauon into three 
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pairs is very clear indeed, and by its clearness makes the true solu- 
uon so difficult. 

The Original Reorganization. In such cases, as in many if not 
most others, a reorganization the held has to take place as the 
first step in the thought process. This reorganization has been in- 
vestigated and described by Duncker and Maier. Duncker speaks 
of the “functional value” of a situation (“lure too high’,’ “suck too 
short" etc.) ; Maier says that “we see the difficulty to he at some 
parucular point” (1930, p. 137); different sub)ects may choose dif- 
ferent pomts m one and the same objecuve task, thereby producing 
different soluUons of at least parUally different behavioural tasks. 
Thus in the problem of tying together two strings suspended from 
the ceihng at such a distance that the subject, holding one in his 
hands, could not reach the other, four possibilities existed and were 
realized, each leading to a special soluuon: 

“(i) How to make one cord stay in the centre while the other 
cord is reached . . . 

“(2) What to do to make the cords long enough to bridge the 
gap . . . 

“(3) What can be done to extend the reach . , . 

“(4) As the one cord cannot be reached while holding the other, 
one cord must in some way be made to move toward the other” 
(1931, p 190). What “fits” one of these organizations will not fit 
the others. In the first a chair to uc one string to will be fitting, in 
the second a piece of cord lying around, in the third a suck, and in 
the fourth a weight. 

Since “fitungness,” however, is a relation between at least two 
things, It is not only the problem which must be organized in a 
special way so as to make something fit it, there must also be objects 
which can fit the problem so organized. Since these objects need 
not be perceptually present, this imposes a certain condiuon on 
traces if they are to fit into the problem. They also must be or- 
gamzed, and orgamzed m special ways. And often the form of the 
problem will influence the organizauon of the objects; i.c., an ob- 
ject will become the kind that fits, because it is exposed to the suess 
of the problem. Thus, when one of Kohler’s apes broke a branch 
from a tree to use it for pulling in bananas, a “branch” had be- 
come a “suck”; a behavioural object had been so reorgamzed as to 
fit the problem. This reorganization, of course, presupposed that 
the object had certain properues which made this reorganization 
possible. But when we remember how difficult it is to utihze knowl- 
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edge (Maier and Harrower) we recognize the real achievement 
of this ammal. We can liken the animal to Maier’s subjects who 
had been told everything that was necessary for the solution of their 
problems or to Harrower’s who had read the solution of their in- 
complete jokes in a difierent context. Just as they are acquainted 
with the necessary material, so the ape knows branches as long, rigid 
objects. In each case the utihzation of this knowledge for a new 
problem is the decisive step. Again such reorganizations may happen 
with objects not perceptually present. When one of Kohler’s apes 
ran into her sleeping room and fetched a blanket to use as a stick, 
she utilized an object which was “present” only through recall. This 
raises the question whether the stress of the present problem can 
directly produce a reorganizauon of the trace system, a question 
which I dare not answer.^* 

THE LAW OF EFFECT. But One cause of such reorganizauon deserves 
special mention because of its intrinsic interest and the role which it 
has played in the discussion of the laws of learmng. Supposing that 
in the Lipmann-Bogen stick experiment the child selected the sticks 
at random and happened in a later trial to use the best stick for the 
first time. Then the manipulauon of the ball will be easier, and 
the experience of this greater ease may brmg about the required 
articulauon: the fittingness of this stick will be recognized as well 
as Its difference from the others. In other words: the result of an 
activity, taken in the broadest sense, may reorganize the condiuons 
which were responsible for this act. This is the law of effect and the 
interpretation we have given of the role of success in learning in 
Chapter XII (p. 540). 

According to it the “effect” can have the required backward result 
only if the action performed and the environment in which it is 
performed are behaviourally unified, and the result will vary directly 
with the degree of this unification. An act therefore which is ol> 
jecuvely successful but which uses an object not included in the 
relevant behavioural situauon should remain without consequences, “ 
a conclusion confirmed by an observation of the McDougaUs, father 
and son. A rat engaged in opening a latch which was locked by 
another latch succeeded in this task by acadcntally pressing the 
second latch by a random movement of the hind paw; 173 such 
trials did not p^ea this action, and when this particular latch was 
set ughter so that the random movement did not turn it the rat 
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was completely baffled, and concentrated all its efflorts on the first 
latch (p. 166). 

The result of success will vary according to the condidons. It 
may lead to full insight or to a very paitial understanding, suffiaent 
only to make the response more adequate than it was before. 

Thorndike, whose unfailmg and ingenious attempts to prove 
the vahdity of a law of effect or success must command the ad- 
miration of every psychologist, saw that such a law was a necessity 
for every trial and error theory of learning. His proof, being mde- 
pcndent of such a theory, seemed to lend strong support to it. This 
connection, however, disappears in our theory. The 
unity of act and environment, which we found a 
necessary supposition of this law, excludes pure 
trial and error, i.e, behaviour entirely at random, 
completely uninfluenced by features of the environ- 
ment. 

I am convinced that the law of effect is re- 
sponsible for a great many reorgamzations, i.e., 
for a great deal of learning, both in men and 
m ammals. In order to fill in a gap left open in 
Chapter IX (p. 372) I will discuss one special 
example. In that chapter I explained as an effect 
of experience the fact that ammak often escape 
an approaching motor car by runmng to the side, 
although the field forces alone should drive them 
along in advance of the moving vehicle. How can an ammal have 
learned this'* My conjecture is that the animal did it the first 
time “accidentally,” i.c., that the conditions were such that the 
direction of the force of the approaching car became effective only 
with one of its components. If, for instance, the animal was walk- 
ing across the road in the durection indicated in this sketch, then 
we can consider the direction of the ammal’s body as a constraining 
condiuon which allows only that component of the force of the 
approaching car to become effective which coincides with it. Such 
an accidental success may, however, lead to a reconstruction of the 
field, such that in the future the proper reaction will follow directly 
and independently of the posmon of the animal. This case is of 
special interest because it shows that a reorganization of the field 
can change the direcuon of the operative forces, a conclusion very 
important for our understanding of the detour when the initial 
patii lies geometrically in the du-ection directly opposite to the at- 
tracting goal 



Fig. 112 
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OUR PICTURE OF BEHAVIOUR 

If now we look back on the picture we have sketched of mental 
dynamics and of behaviour in general, we find that this picture 
represents a continuous sequence of organizations and reorganiza- 
tions. New events happen practically every moment, events new 
by virtue of their orgamzauon. These new organizauons are brought 
about by the forces arising through the relauon between the organ- 
ism and the environment and through field forces originating in the 
trace system. The function of the latter is, in our picture, primarily 
that of makmg new appropriate orgamzauons possible, and not that 
of repeating what was experienced or done previously. Thus we are 
in full agreement with Bartlett, who says: “In fact, if we consider 
evidence rather than presupposiuon, remembering appears to be 
far more decisively an adair of construction rather than one of 
mere rcproducuon" (p. 205). 

The preceding chapters have attempted to show that such a 
formulation is very much more than purely verbal, that “organiza- 
tion” has a very definite and concrete meaning, and that it follows 
very definite laws. 

Intelligence. In conclusion we add only a few words: the be- 
haviour of an organism, resulting as it does from psychophysical 
organization, is determined by the kind of this orgamzauon. Com- 
parauve psychology is therefore the study of the different kinds of 
orgamzauons of which organisms arc capable. This problem has 
two aspects, closely related to each other. In the first place, there 
arises the quesuon of generic, specific, and individual differences. 
What is It that disungmshcs the behaviour of insects from that of 
vertebrates, of rodents from that of primates, of anthropoids from 
that of humans, of one individual from that of another? Thus the 
question of mteihgcncc arises, which will have to find its answer 
in terms of mternal orgamc conditions which make certain orgamza- 
uons possible. Each orgamzauon has many apsects: subihty, rigidity, 
complexity, degree of aruculauon and so forth. For different or- 
gamzations different characteristics may be of dominant importance. 
Therefore it seems probable that there is not one kind of inteUi- 
gence, but different kinds according to the parucular organizations 
especially favoured. This does not mean, however, that we must 
necessarily distinguish different intelligences according to the field 
or material in which they become operative, but rather according to 
the kind of organizations that are bdng produced. To disunguish a 
motor, a pracucal, and a theoreucal mteUigence seems to me there- 
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fore much less warranted than, let us say, a geometrical and an 
ari thm etical, a “quick” and a “slow,” a “poetic” or a “mathematical” 
one. 

Different Types of Reorganization. The solution of this problem 
introduces the second aspect of the general problem of compara- 
tive psychology just mentioned, viz., a systemauc survey of the 
different kinds of organizauons and reorganizations that are pos- 
sible. I shall refrain from elaboraang this pomt. I have enumerated 
and discussed a number of such forces in a previous book (1928), 
and R. M. Ogden has treated this aspect very systemaucally (1926, 

pp.239ff.). 
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The locompleteness of the Preceding Discussion The Mam Problem. The Sociological 
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THE INCOMPLETENESS OF THE PRECEDING DISCUSSION 

Let us suppose that in the preceding chapters we had completely 
solved all the problems discussed. Should we then possess a full 
knowledge of behaviour We need only raise this question to see 
that we have hardly approached behaviour as it really occurs. For 
we are members of a society, and our behaviour is determined by 
this fact to a degree which psychologists have only begun to realize. 
Therefore, without undersunding the social factors of behaviour 
we cannot hope to understand behaviour. We must know the 
dynamics of the social factors and the results they produce. 

The study of a science unphes, as we have seen, the discovery of 
the laws which govern the phenomena invesugated and of the con- 
ditions under which these laws operate and produce the concrete 
effects. So far we have neglected that most important set of condi- 
tions which we call the social condiuons. If we disregard them, then 
our programme of developing a psychology that can explain the 
facts of civihzauon cannot be earned out. 

Therefore we devote this last chapter to a brief survey of the 
main problems of soaal psychology. This subject is so vast that 
volumes larger than this can be written about it. Therefore our 
treatment will have to be sketchy, confimng itself in the main to the 
drawmg of outlines without filling them in with matenaL 

THE MAIN PROBLEM 

The Sociological and the Psychological Group. An important dis- 
tinction IS necessary for the formulauon of our main problem: When 
we speak of a group — and I shall use this word instead of the more 
speafic one “society” to designate any collections of organisms — we 
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may mean two different things, viz, in our old terminology, a geo- 
graphical or a behavioural group. I shall in the future call the former 
the soaological group, since the science of soaology has such groups 
as Its subject matter, and the latter the psychological one. In what 
sense do these groups exist > 

The Reality of the Sociological Group. Let us begin with the 
soaological group, and let us consider one composed of n members. 
What do we mean when we call these n persons a group? One 
answer would be that this term is nothmg but a convenient name 
for the n members considered together, but that no reahty corre- 
sponded to this concept over and above the reality of the members. 
This answer would, therefore, deny the existence of a group in the 
strict sense. Now it is surely true that there exists no (n-|- /)th 
member, called the group, apart from the n members wluch com- 
pose It. Any group concept that implies, m however subde a manner, 
such an interpretation will be rejected by us at the outset. But is 
this tantamount to rejecting the reality of a group? Let us remember 
our treatment of melodies. We saw that and how they are real, 
and yet the same argument that we just raised against the reahty 
of the group was long ago raised agamst the re^ty of melodies: 
“a melody cannot be real, because if it consists of » tones, there is 
no (« + /)th tone.” 

Melodies are behavioural events, and we are now discussing not 
the reahty of the behavioural or psychological, but that of the so- 
ciological, group. And therefore it might seem as though we could 
not apply die melody argument to the group. But this would be a 
wrong impression, since we know that gestalten are not restricted 
to the mental or behavioural realm. 

A group, then, may be a reahty even though it need not be a 
new Item added to the number of individuals which compose it. 
That certain groups are reahues we have indicated in a much earlier 
part of the book (Chapter II, p. 58), where we showed very briefly 
that certain modes of behaviour arc typical of individuals as mem- 
bers of groups and not of isolated persons. Similarly Bardett proves 
the reality of soaological groups by givmg detailed desaipuons of 
“reacdons which are speafic to groups, found in them, and not 
found outside them” (p. 241). A sociological group, then, has ex- 
istence, in the sense in which a gestalt has existence, and smee the 
criterion we have used for the reahty iff the group is at the same 
tune a enterion of its gestalt character, we must itffer that a group 
IS a gestalt. Such a statement, however, means very htde imless we 
know what kind of a gestalt it is. 
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Two Gestalt Chakactebiitics of Sociological Groups. In this 
respect groups have a number of very definite characterisucs, they 
are gestalten of a very particular kind. 1 shall only mention two 
closely related particulaiiues. In the fir«; place the “strength” of 
the gestalt may differ over an enormously wide range. The strength 
of the gestalt character is defined by Kohler by the degree of mter- 
depcndence of the parts. The stronger the gestalt, the more will 
each of its parts depend on all the others, and the more will this 
dependence afiecc every aspect of the parts. From this pomt of 
view practically all of the groups with which we are famihar are re- 
latively weak, but groups in other cultures are much stronger. The 
difference which Becker calls that of the sacred and the secular 
society is a good illustration. The stronger the group, the more not 
only will the behaviour, but the entire status, of its members depend 
upon their relanon to the other members. Thus, m primiuve so- 
aeties, loss of connecuon with the group may bring about the iso- 
lated member’s death. To stay nearer home, we may compare the 
village with the aty to exemplify differences in gestalt strength of 
groups. The strongest groups that we encounter are probably teams 
m games like football. 

The fact that groups may have a very low degree of gestalt co- 
herence derives from the second peculiarity that I want to point 
out The group is composed of individuals, and the exutence of 
individuals, although largely group-determined, is not exclusively 
so. To produce children, to rear and educate them, all these are 
socially determined activities; but much as we may wish to have 
childrra of a certain kind, it is not in our power to realize this 
wish. Again social factors enter to mould the characters of the 
young independently of our desires, but there remains an element 
that IS no longer social. And though we cannot measure or eval- 
uate the magmtude of this non-soaal element, we have to recog- 
nize it. Individuals are different from each other apart from soaal 
influences, and since the individuals, by composing the group, de- 
termine to some extent its nature, there remains a non-sodal ele- 
ment in groups. What this means will become clearer when we 
compare groups with other and stronger gestalten like melodies. In 
the composer’s mind the tones do not exist prior to or independendy 
of the melody. Here the melody, the whole, entirely determines its 
own memben. The fact that the members of groups are not thus 
completely determined by the group is the same as saying that the 
group is not of the strongest gestalt type possible. This characteristic 
becomes especially important the less natural, the more artificial. 
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the groups are. If a number of individuals join to form a club or a 
soaety, then the character of the members is already established, 
and the particular characteristic which such a new group assumes 
will to a large extent depend upon these characters of its members. 

The Reality of the Psychologi^ Gronp. The “We.” And now we 
turn to the behavioural group. In what sense does it exist? Here 
the answer is easier. The reaUty of the psychological group finds 
Its expression in the pronoun “we!‘ “We” means not simply a 
plurahty of persons which includes myself, it means in its most 
proper sense a unified plurahty of which I and the others are true 
members. Otherwise expressed: when one says: “We do this,” then 
one means not that the persons included in the “we” are doing this 
each for himself and independently of the others, but that we do it 
jointly. The speaker experiences himself as part of a group, and his 
actions as belongmg to this group. Of course, the word “we” can 
also have the other meaning. “We have assembled here because we 
were all bom on the same day.” The two we’s in this sentence 
are not quite identical. Only the second is a purely summauve 
plural, while the first would carry at least the beginning of a true 
“group-we.” 

Here the question might be raised whether the “we,” when it is 
used in the non-summauve sense, is equivalent to an expression of a 
psychological group. It seems, at least at first, to be advisable to 
treat the “we” as more general than the psychological group; for 
the “we” applies to a great vanety of personal relanonships not all 
of which are groups of the same kind. Thus the “we” of bridge 
players may pertain to all four players or to a pair of partners; 
sinularly a football player might use the word either to designate 
both teams or only his own. Similarly, 1 might say, of Mr. X and 
me, that we had a discussion on gestalt psychology, and this par- 
ticular event might be the only one in which I should include him 
and myself under this term. It is dear that the two partners or the 
memb«s of a football team form a psychological group of a dif- 
ferent kmd, if not in a different sense, from that formed by all play- 
ers. And the group of the last example is entirely of tlut second 
kind. In all these cases, however, the word “we” refers to a reality. 
It is never a mere abbreviauon of “they and I,” or “he and I.” For 
the I to which it refers is dependent upon the “we.” In other 
words, the plurahty to which the word “we” refers is not composed 
of a numbtt of members which would be identical in all possible 
plurahties, but codetermines its own members. I fed differendy, 
my behavioural Ego is more or less different, when I address a 
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strange audience, when I speak in a dining club o£ which I am an 
old member, and when I walk m an academic procession. 

Details of this relationship will be discussed later; here it only 
serves to prove the reality of the “we.” 

Fonnulation of the Problem. Having estabhshed the reahty of 
both the soaological and the psychological groups, we can now 
formulate our mam problem: What is the relauon between them? 
In general outhne the answer to this question is obvious: a sociologi- 
cal group presupposes a psychological one. For the sociologi^ 
group differs from a mere collection of mdividual persons in that 
the behaviour of these persons, and the accomphshments to which 
It gives rise, depend upon the behaviour of the other persons. Now 
the behaviour of another person as a geographical event can in- 
fluence my behaviour only in the same way in which any geo- 
graphical event can influence my behaviour, i.e., by deternuning 
my behaviour d environment (see Chapter II). This general propo- 
sition does not contain any statement about the particular kind of 
behavioural environment that would account for the formation of 
sociological groups. But we can sec that, although “we-expcriences” 
are not the only ones that contribute to group behaviour, they are 
a conditio sine qua non for the formation of groups. The mere 
presence in my behavioural field of other human beings will not 
lead to soaal behaviour. If a person or a group of persons is in my 
way, I shall make a detour in order to get what 1 want, just as I 
would if an inanimate object obstructed my path. My behaviour 
might be as httle social in the first case as in the second. 

Such arguments may even seem pedantic in view of the fact that 
we experience a "we,” a belonging to a psychological group; there- 
fore it seems natural to connect the geographical, or sociological, 
groups with the psychological ones. 

Granted then diat sociological groups arise through the mediation 
of psychological ones, the concrete nature of this dynamic connection 
becomes a problem, which again must first be stated in broad out- 
line. Given a sociological group g composed of n members, it must 
owe its origm to the existence and interacuon of n psychological 
groups Ga, and the interaction of these Gn becomes the funda- 
mental problem. How do events within behavioural fields, the Gn, 
lead to the establishment of a geographical reahty, the g? 

The Psychological and the Soaological Groups Co^ected by a 
Circular Process. We have in various places discussed similar prob- 
lems on a simpler level (see Chapter VIII, pp. 31 1 f., and Chapter IX, 
pp. 373!.). Thus we saw in our discussion of movement how be- 
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havioural events gave rise to geographical ones by a circular process. 
If we apply this prinaple to our present problem we find the follow- 
ing situation: in the field of k, who is a member of the n who form 
the group, there exists a psychological group, a “we,” and this part 
of the field is, for some reason or other, under stress. Then move- 
ment, behaviour, will be started in such a way that it leads to a new 
field which is under less stress than the original field. Although this 
general statement is obviously true, it is far too vague to characterize 
the ensuing behaviour sufficiently. What more can we then say 
about it? K’s behaviour will affect the fields of the other persons in 
the group, a — j and 1 — n, changing the stresses of their behavioural 
fields and thereby leading them to act. Their action similarly will 
change k’s field. It was the funcUon of k’s action to reduce the 
pressure in his own field. Therefore his acuon will fulfil this func- 
Uon only if the actions of a—) and 1 — ^n, to which it gives nse, lead 
to such a reducuon of stress in k’s field. The relauon between the 
acuon arising from stress in a field and the result of this acuon on 
the stress of the field is therefore much more indirect than in the case 
of the eye-movements, mediated by other fields and their stresses. 
But for all this difference there remains a fundamental similarity; 
no new law is needed, only the apphcation of the old law to a vastly 
more complex set of condiuons. 

Of course all members of the group have an equal right to be con- 
sidered as k; 1.6., in group behaviour we have an mterplay, mediated 
by action, of n different behavioural fields, which may, and often 
does, produce orgamzed behaviour, organized as well in each indi- 
vidual person as m the whole, sociological, group. Our principle ex- 
plains, indeed, true soaological behaviour by deriving it from psy- 
chological behaviour; g has been explained by the interacUon of 
theG„. 

I am prepared to assert that the problem of social psychology con- 
sists in filhng in this general frame. In the rest of this chapter I 
shall discuss only a few points within this frame. They will fall 
under the following headings; (i) How do psychological groups 
become organized? (2) What are their main characterisucs? (3) 
What arc the results of social acuvity and how do they influence 
such activity? 

As we have seen so often during the course of this book, differ- 
ent problems distinguished in a certain field are in reality interde- 
pendent. The same is true of the last three quesuons, none of which 
can be answered entirely without reference to the others. 
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THE FORMATION OF PSYCHOLOGICAL GROUPS 

Nevertheless, we can start with the first problem and inquire into 
the formauon of psychological groups. These groups, being parts of 
behavioural fields, must arise through processes of field organization. 
They are different from such group organizations as we have pre- 
viously studied (point groups, line groups, etc.) in the fact that they 
include the Ego. Although this fact need not deter us from trying 
to apply our laws of organization to such instances, since we have 
met with a suflScient number of occasions in which the Ego is to be 
treated hke other field objects, it is of extreme sigmficance for the 
Ego. The Ego, being part of a group, will have characteristics due 
to this membership, a topic which we shall take up in the context 
of our third problem. Now we must try to discover forces which 
are responsible for behavioural group-formation. 

The Law of Similarity. We begin with an extremely simple case, 
not because it is the most sigmficant or typical one, but b^ausc it 
will clarify the problem in the easiest way. When we enter a room, 
we see the people in it as a group, separate from all the other objects, 
and more or less independent of their spatial distribution. This or- 
gamzauon is, at least in part, reducible to the law of equality or 
similarity; thus far it offers no new problem. And as long as the 
matter remains there, this group formauon is not the one we are 
now interested in. At first, on entering the room, we do not belong 
to the group. A htde later, however, we may. What has produced 
this new group, containing not only the other people but also our- 
selves? Does It seem far-fetched to apply the same law to the forma- 
uon of this new group which was found operauve in the formauon 
of the first? I believe not. Though surely not the only factor, the 
similarity between ourselves and the others seems definitely to con- 
mbute to this new orgamzauon. Thus one feels disunctly out of 
place when one is in evening dress while none of the others are, 
even when no social mistake is mvolvcd on cither side. 

Similarity and Physiognomic Characters. I will admit, however, 
that the factor of equality is not the strongest force in group forma- 
tions. But It will lead us directly to other and more important ones 
as soon as we begin to analyze the equahty or similarity itself. Why 
IS my Ego, which is given only to a small extent in visud terms, sim- 
ilar to other persons, who arc predonunantly given in such terms ? 
The answer must be that my Ego must be similar to other persons 
with respect to characters whid^ though they may be carried by 
visual characterisucs, need not be so carried. We have encountered 
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these characters before (Chapter VIII, pp. 359 and Chapter IX, 
p. 407), when we called them physiognomic characters. We saw 
that though these characters particularly strong Ego-ob]cct forces 
are aroused; therefore it is not a new step when we now connect 
group formauon in general, and suiularity in paiticular, with them. 
For something that we know as characteristics of our Ego ap- 
pears also in those parts of the field which we call human beings, 
and to a lesser degree in animals. We perceive, through vision and 
audition, persons, i.e., objects endowed with the same kind of spon- 
taneity that we possess, with purpose and hesitation, with joy 
and sadness, courage, ambition, and so on; and we experience our- 
selves also as persons. If, then, equality is an active factor in group 
formation, it must be equahty of physiognomic character. Thus a 
sophisticated person wiU fall in easily with other sophisucated 
or even blase ones, and will readily develop in his field a psycho- 
logical group to which they and he belong; conversely, a direct and 
simple person will not easily find himself a part of a “we” if he 
is thrown m with a number of sophisucated people. Sunilarly, to be 
sad tends to exclude one from a gay group. That physiognomic 
similarity can lead to group formation is evidenced by certain mixed 
swarms of birds composed of different speaes with different life 
habits. Stresemann (quoted by Katz, 1926, p. 466) beheves that he 
has found the causes of this group formauon. “The little birds which 
come into proximity to an impressive and usually noisy swarm are 
atuacted by it; they hurl themselves into the living maelstrom and 
are not easily able to exuicate themselves from it” 

The Origin of Physiognomic Characters. How We Perceive “The 
Other Person’s Mind.” But the dynamic characters play a far greater 
role than that of merely determining the boundanes of psychological 
groups; they are also largely responsible for the group structure and 
group behaviour. Therefore our next step must be to answer the 
question raised in Chapter IX (p. 407), how persons as behavioural 
objects possess physiognomic characters, or, more popularly ex- 
pressed, how we percave the other person’s mmd. I can confine my- 
self to a brief treatment, since Kohler has discussed this problem 
very fully in the seventh chapter of his “Gestalt Psychology.” I for- 
bear to refute the two most widely held theories according to which 
we understand the other person’s emoUons by an inference based on 
analogy or by association. Both theones have been amply disproved 
by Kohler and C. D. Broad. The latter author therefore concludes: 
“Hence only two alternatives seem to be left. Either (i) there are 
certain cogmtive situations which actually contain other minds or 
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certain of their states as objective constituents; or (2) the visual ap- 
pearance of certain bodily forms, movements, gestures, and modifi- 
cauons, has for us an unacquired meamng” (p. 327). It is interest- 
ing to see how Broad deals with these two possibiliues. Although he 
gives dominance to the second, he is disinclined to rejea the first 
completely. But the first is even less acceptable than the two rejected 
traditional theories, because it implies a theory of percepuon which 
to me at least appears mysUcaL For it would negate the difference 
between a behavioural and a geographical world. If somebody else’s 
mind could be given to me direcdy, it would be simultaneously 
and identically the same object in my behavioural and in the geo- 
graphical world. The second possibility, on the other hand, is an- 
other way of acknowledging the existence of physiognomic char- 
aaers. Therefore everything depends upon the elaboration of this 
second possibihty, i.c., on the answer to ^e question how persons as 
behavioural objects can possess physiognomic characters, physiogno- 
mic characters moreover which have cogmtive value, which comadc 
with essenual aspects of the other person as a geographical object. 
Broad’s answer is this: “We must suppose that the innate constitu- 
tion of human beings (and probably of other gregarious animals) 
is such that, when one sees any body which tn fact resembles his 
own closely enough, he insuncuvely Ixheves it to be ammated by a 
mind hke his own” (p. 330). This, of course, is highly unsatisfac- 
tory. It is not true that one beheves the other body to be ammated 
by a mind lt\e one’s own, Kohler has stressed this point: “. . . some- 
times I understand others as being highly different from me. The 
characteristic manlmess of Douglas Fairbanks is something which 
impresses me very much, though, unfortunately, I shall never be able 
to achieve it myself’ (1929, p. 237). But apart from this inadequacy 
Broad’s explanation is no explanauon in a true sense. All it does is 
to invoke man’s innate consutution, his instmcts. This explanation is 
of the type of the famous vis dormitwa, and therefore resolves itself 
into a renaming of the problem which it pretends to solve. If we 
take it seriously, we have to apply it to concrete cases. How does it 
deal with quesuons hke these: Why does this face appear to me sad, 
that gesture resigned, this voice exultant? Have we for each such 
experience a spe^ kind of consutution, a separate instinct? And 
how does each speaal occasion contrive to appeal to a particular part 
of the constituuon or to arouse a special instincuve faculty? Since a 
theory hke Broad’s must leave all such questions unanswered, it 
gives no real soluuon of the problem. 

How, then, can forms, movements, gestures, have an unacquired 
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meaning? This question does not stnke us as particularly new or 
startlmg, for we have encountered a number of properties which 
behavioural objects possess directly (apart from the sense qualities). 
A line may be curved or broken, a figure symmetrical or out of 
shape, a tone in a melody flat or sharp, to name only a few instances. 
Behavioural objects possess these properties because of the organiza- 
tions to which they owe their existence. We have also, in a special 
discussion, added the physiognomic characters to the hst of such 
properties of behavioural objects, indicating that for them it is as a 
rule more diflScult to point out the details of the underlying orgam- 
zauon. Yet it is possible to produce clumsy or graceful objects in 
anybody’s behavioural world without confrontmg him with other 
persons. A good draughtsman can produce graceful hnes, clumsy 
figures, gay and melancholy patterns. This is still easier when we 
employ temporal arts. Indeed, very few objects of our behavioural 
worlds are so charged with emotion as good music is. Another ex- 
ample would be puppets, puppets which need to bear very litde 
geometrical resemblance to human beings and yet are capable of 
carrying a wealth of emotional characters. The bert examples for our 
argument are perhaps certain trick films after the pattern of Mickey 
Mouse, for here there is objectively neither motion nor emotion, but 
a mere sequence of strange drawings. But this sequence gives nse to 
objects in the behavioural world of the observers which move, and 
are agile or clumsy, exuberant or dejected, and so forth. The merit 
of this example hes in the faa that here all these characters are only 
in the behavioural objects and entirdy absent in the geographical 
ones. The “meamngs” which those forms and motions possess for 
us are therefore most dearly aspeas or results of the psychophysical 
organizations produced by the stimuli. 

But why are these “meanings” physiognomic, why do they convey 
emotions or other mental charactenstics? This is a good question, 
if It IS mtended to sigmfy only why objects have physiognomic char- 
acters, hke sad and gay, and so forth. But it boximes at once mis- 
leading if it stresses the word “mental” or opposes it to “bodily” or 
physical For many, if not most, words which we apply to sub- 
jective experience are equally well used for objecuve expenence. 
Kohler, from whom this argument is taken, adduces a number 
of examples borrowed from Klagcs: “a bitter feehng,” “a soft mood,” 
"sweet love,” etc. Therefore, what we have to explain is not the 
mental nature of these properties, but thdr quality. Why bitter and 
not sweet, calm and not exated, black and not brighti 

In order to solve this problem we turn to a different dass of 
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cases, those where the physiognomic character is, more or less, veri- 
dical. I see an irritable person, and the person really is irritable; 
I meet my fnend m the mormng and find him depressed, although 
he tries to conceal it; I am shocked by the meanness o£ that face, 
and in truth a mean soul dwells hehind that ugly mask. Such cases 
will lead us further, because here the geographical object possesses 
certain characteristics which are due to its intrinsic nature and 
which in some way or other become operative in proximal somula- 
tion. Thus the movements of an irritated or a depressed person will 
be causally connected with his state of mind, and will on the other 
hand provide proximal stimuh for other persons who observe him. 
Thus a situation arises with two main rclaoons: let us call the irri- 
tated or depressed person A, his friend who observes him B. Then 
the first relauon is inherent in A, viz., that between his mood and 
his movements; and the second between these movements as possible 
stimuli for B and B’s perception of A and his mood. That the mood 
or emotion of A influences A’s actions is obvious. Action springs 
from stresses within Ego systems, and emotions bear, as we have 
explained in Chapter IX, a close relation to these Ego stresses. Even 
so, the dynamic relation between the two might be of different 
kinds. Emotion might cause or mfluence action by mere release; in 
this case the form of action would be independent of the emotion 
which released these actions, dependmg only on the “motor-mech- 
anisms” thus brought into play. But all along in our discussion of 
action we have foimd the concept of release quite inadequate to 
deal with the facts; everywhere we found acuons not only released, 
but also guided or steered by forces residing in the total field. 
Therefore we shall have to consider this possibdity in our present 
problem. If an emotional stress steers action, then the ensmng move- 
ments will, to some extent, mirror the emouons; characteristics of 
overt behaviour will map charactenstics of the field in which this 
behaviour is started. The slow dragging movements of the depressed, 
the jerky, discontinuous movements of the irritable, correspond in- 
deed to the leaden state of depression or the disrupted state of irri- 
tabihty. The one, viz., the overt side, is as much depression or irri- 
tabihty as the other, the conscious side. Therefore it is meaningful 
to say that real behaviour, as defined in Chapter II (pp. 39 f ), is 
emotional 

And now we turn to our second relation, that between A’s overt 
behaviour and B’s perception of A. On B’s sense organs, notably his 
eyes and ears, there is a proximal stimulaaon, determined by the 
shape and the actions of A. This stimulation gives rise to the spado- 
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temporal organization of A in B’s behavioural field. It maps A’s 
movements on B’s retinae, his speech on his ear drums. Our total 
situation now looks like this: 

Ea-Ma~Rb -»•? 

Ea is A’s emotion or mood, Ma his overt movements, Rb the image 
produced by these on B’s retinae (and also the vibration pattern set 
up in his ears), ~ stands for “maps.” Ea is mapped by Ma and this 
in turn by Rb which determines the perception of A by B. However, 
there is a difference between the two kinds of mappings: Rb maps 
Ma geometncally, i.e., point by point according to die laws of per- 
specuve, and therefore Rb is not a dynamical map, as we discovered 
when we discussed the nature of the retinal image in Chapter III (p. 
75) ; there we confined our discussion to the spaual picture, but it is 
easy to see that the same argument apphes to the temporal picture 
which IS important in our present context. Temporally also Rb is a 
mosaic of stimulations, for what happens at any one moment in Rb 
does not depend upon what happened there at the immediately pre- 
ceding moment, but on the light rays which happen to strike the 
reuna at the moment. On the other hand Ma maps Ea dynamically. 
Now we know that the result of Rb is a dynamic organization in 
B’s psychophysical field, the relation of which to Rb we have studied 
in general terms in Chapter III and in detail in Chapters IV and V. 
There we saw that often this orgamzation maps the distant stimu- 
lus better than the proximal one. If this were true in our case, if As, 
A as he is perceived by B, were a more or less true map of Ma 
then we could understand how B becomes aware of A’s emouon 
without associauon or inference by analogy. The behavioural object 
IS a dynamic map of the distant stimulus object when and in- 
asmuch as the proximal stimulus distnbuuon possesses such geo- 
metncal characterisucs as will produce a psychophysical organi- 
zauon similar to the one of the distant stimulus object. Thus I see 
the ashtray on my desk as a separate thing because the stimulus 
distribution is disconunuous along its boundary hnes and therefore 
produces a segregated object of a parucular shape in my behavioural 
environment. When we apply this argument to the Ma-Rb-Ab 
relationship we see that in many cases Rb will, as a geometrical 
map of Ma, have such charactenstics as will produce an Ab dynami- 
cally similar to Ma. Thus a raising of A’s voice will produce a tem- 
poral stimulus pattern in which each sound is follownl by a louder 
one, and this sumulus pattern will give rise to the experience of a 
crescendo. Similarly A’s jerky movements will result in a jerky 
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spatio-temporal stimulus distribution on B’s retinae and these m 
turn to B’s experience of a jerky movement. 

Thus to some extent Ab must be a dynamical map of Ma, but 
the question remams how much of Ma will Ab map. The crescendo 
of A’s voice or his total behaviour may be the expression of his 
nsmg exatement, the jerkmess of his movements may express his 
irritability. So far we have only shown that Ab will possess the 
character of crescendo or jerkiness. But our real problem was to 
explain that Ab is excited or irritable. The difSculty seems to he in 
the transition from crescendo to excitement or from ]erkmess to 
irritabihty. But this difficulty is more apparent than real. Experi- 
enced crescendo and jerkiness are thoroughly dynamic events, and 
their dynamic aspect is but inadequately described by the terms 
crescendo and jerkiness, which may be interpreted geometrically. 
If we try to find words by which to describe the dynamic side of 
these experiences we are driven to use such terms as excitement or 
irritabihty. This is the reason why, as we mentioned previously 
(p. 657), we use the same adjecuves to describe “mental” and 
“physied” events. It seems a false rationalization to assume that 
(x-iginally a crescendo is expenenced simply as a change of intensity 
and is only later endowed with the character of exatement. This 
view has already been rejerted at the end of Chapter VIII (p. 360), 
where we clauned that the more primitive a behavioural world is, 
the more physiognomic it is. Therefore we may assume that excite- 
ment is of the warp and woof of a crescendo experience, so that a 
crescendo Ab is an excited Ab. 

Therefore our main problem has been solved in general terms. 
To work out the details we have to consider a number of points. 
The words which we have so far used in order to describe spatio- 
temporal patterns of Rb were very general. There are many kinds 
of crescendo and of jerkiness. Language fails to do justice to the 
variety of such patterns, which, qua patterns, arc all different from 
each other. As different patterns they will owe their origin to dif- 
ferent Ma and hence to different Ea, and conversely they will give 
rise to different Ab. Furthermore, the Ab depends not only on 
the Rb but also on the constitution of the nervous system of B. 
Thus what to one individual may appear as a grossly impertinent 
behaviour may to another seem nothing more than the awkward 
expression of shyness and modesty. The same (or a very similar) R 
produces a cruder organization of A in one observer (k) than in the 
other (l), just as in a concert a musical person receives more highly 
organized impressions than a less musicd one (i.e., Ax=i= Al). 
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Thus the more general the emotion expressed is, the more will the 
individual expressions be similar to each other and the more widely 
will such expressions be understood. Thus Katz summarizes the 
work done on the vocal expression of birds by saying that these ex- 
pressions are the less understood the greater the difference between 
the species of birds, but that certain sounds, hke those expressing 
fright, seem to be similar to a great variety of species and to be 
understood by them. The warning cries of certain pewits are even 
understood by the mammals with which these birds hve in com- 
mumty. 

We must also not forget that each behaviour takes place m a 
field, and that therefore the Ab will depend upon the field m 
which it takes place. This field is of course a field of B’s, and that 
means that B’s understanding of A will depend on the field in 
whidi he sees him acting. Thus A’s behaviour may entirely change 
its aspect to B, when B notices the presence of another person whom 
at first he had not noticed, because A’s behaviour appears now in 
dynamic relation to this other person. This point is of great im- 
portance; for behaviour is directed towards an object, hving or 
dead, and if this object fails to be included in the observer’s be- 
havioural field, he will often get a wrong impression of the actions 
and gestures with which he is confronted. A case of particular signifi- 
cance IS that in which the person’s acuons are directed towards the 
observer himself. 

Before we conclude this discussion we must recall the fact that 
of our first three examples we have neglected the third, the mean 
face. It is different from the two others inasmuch as the organi- 
zation involved may be purely spatial; we may perceive the mean- 
ness also in a portrait or a photograph. Without going into the 
theory of this case I will only mention that the face at any one 
moment is, as it were, a cross section of a motion, one frame taken 
out of a motion picture sequence, and that it bears the marks of 
being a part and the outcome of motion. This fact has been sym- 
bolized in “The Picture of Dorian Gray.” 

Group Formation as Due to Other Factors Besides Similarity. 
We can now return to the problem of behavioural group formation. 
The factor of similarity served well to introduce the general prin- 
ciple, to demonstrate forces in the field which pull the Ego towards 
other human beings. This factor would be effective even if per se 
each individual were “complete”; otherwise expressed similarity 
would lead to group formation even if the Ego m whose field no 
similars existed were free from stress; the stress towards group for- 
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mation which arises from mere similarity is, to use an old ter- 
minology, a pure cnvironmcntal-£go stress, with the specification 
that the particular objects between which the stress exists are the 
Ego and his fellow creatures. 

Incomfutekess of the £co. Now the most natural of all groups, 
the family, does not originate in this way. The helpless baby is not 
“complete,” it depends ^ the satisfaction of its nee^ on the actions 
of others, and the first intimate relaaonship in a person’s life is to 
those who administer to his needs. Conversely, having to administer, 
having to help the pitiably helpless, is another and not less strong 
force to produce group connection, to which is added the patern^ 
relationskp: flesh of my flesh. Parents are also no longer “complete” 
without their children. 

But is any human being “complete” in isolauon or would he be 
if he had grown to adulthood without ever commg mto contact 
with his fellow creatures? We feel convinced that he would not. 
On the one hand he will want a mate, on the other comrades. 

MCDOVGAix’s THEORY. This survey shows that the Ego itself must 
contain stresses which can be reheved only by its inclusion in various 
kinds of (bdbavioural) groups. And thus we seem to have reduced 
the causes of group formation to a theory of insunct. Indeed, when 
we look through McDougall’s latest list of instmets, or, as he calls 
them now, propensities, we find all the needs we have just enu- 
merated Iist^ as such. Thus the need which attaches the infant to 
his parents or nurses corresponds to McDougall’s 9th and nth 
propensities, viz., submissive and appeal propensities, the need that 
bmds the parents to their children to his sixt^ protective or parental 
propensity; then, of course, he lists the sex propensity (“to court 
and mate,” No. 3), and the greganous propensity. No. 7 (1933, 
pp. 97 f.). 

This parallehsm reveals a fundamental reason for the adoption 
of an insunct theory. Behaviour, human and animal, cannot be de- 
scribed or explained without the assumpuon that the Ego is a seat 
of stresses which reqmre particular ki^s of reliefs. Furthermore, 
it makes no difference whether one uses the more general and neu- 
tral term “Ego-stress” or the more specific and controversial one 
“instinct.” 'The real problem is what one means by either of these 
terms, what role they are to play m the theoreucal system. Now we 
have criucized McDougall’s concept before (Chapter IX, pp. 403!.), 
and the criticism presented there applies as well to his use of the 
term wth regard to our present problem. Also in his new book 
McDougall treats the insunct, or rather propensity, as a permanent 
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innate disposition which may become “excited” and then “generates 
an active tendency, a stnvtng, an impulse, or dnve towards some 
goal” (p. 118). And it is at this point that my way of looking at the 
facts— acknowledged as much by me as by him— differs from 
McDougall’s. I give another quotetion. He speaks of a boy who has 
two abilities which he has never used. “Then one day he is among 
a group of boys who begin to ‘show olF under the stimulus of fair 
spectators; his latent propensity^ to shine, to excel ... is roused by 
way of his perception of the situation” (p. 68). Passages like these 
seem to me to indicate that all propensities are permanent entities 
which may pass from the latent to the effective stage by exatauon, 
and thus, since a number of the propensities are distinctly social 
in character, social behaviour is reduced to individual capacities. 
Now we have seen that individual characteristics of group members 
arc determinants of the groups, but McDougall’s dieory goes far 
beyond such a statement. As long as we treat psychological groups 
we remain within the fields of individual persons. McDougall ex- 
plains psychological group behaviour by dispositions which produce 
processes accordng to their own nature; the (behavioural) environ- 
ment has no other function than to “exate” these dispositions. To 
thu we oppose the view: the total field, and more particularly lU 
relevant parts, set up the stresses in the Ego which determine be- 
haviour according to the properties of the whole field. If we rlaimH 
that the Ego was “mcomplctc” without a number of social relation- 
ships we meant that the Ego, which itself is a product of organiza- 
tion, IS an incomplete orgamzation, a suucturc under stress, unless 
the total field fulfils certam condioons, viz, that it contains objects 
with defimte dynamic characters. Thus McDougall’s propensiues 
are for us not idtimate explanatory concepts, but gross dcscnptions 
of certain main types of behaviour which it is the task of social 
psychology to explam. Propensiues are formulated questions but not 
solutions. 

That the difference between our theory and that of McDougall is 
more than terminological follows from the manner in which either 
theory treats the relauon between behaviour and its underlying 
causes, as we have just demonsuated. But this point is so important 
that It needs a fur^er elaborauon. With some exaggeration, neces- 
sary to make the theoretical distinction as sharp as possible, one 
might say: for McDougall the Ego with its propensities and the en- 
vironment which excites these propensiues are independent en- 
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tides; in our theory they develop together and in close interacdon 
by a process of field organization. Just as the behavioural environ- 
ment depends upon the Ego which it surrounds, so the Ego de- 
pends upon the environment by which it is surrounded. In this rela- 
don of interdependence certain parts of the behavioural environ- 
ment, our fellow creatures, play a particular role, and that because 
between them and the Ego certam forces can arise which alone can 
orgamze the Ego completely. Social behaviour, therefore; is not the 
result of “soaal propensities” withm the Ego, but the result of field 
orgamzations of speaal kinds.* 

Just because soaal behaviour results, in our theory, from field or- 
ganizauon, it seems more frmtful for the progress of the theory to 
concentrate less on fundamental factors, which can at best be 
analyzed from ficudous cases, than on actual group behaviour, 
whi(^ shows field organizauon at work. We became, each of us, 
members of many groups for purely “social reasons,” quite apart 
from an instinct or a propensity of greganousness. We move to a 
new town and thereby become a part of the social hfe of that town, 
sociologically and psychologically. What happens in our behavioural 
social field under such arcumstances? In answermg this question we 
turn to the second of our main questions— the nature of the psy- 
chological groups — drawing only one more conclusion before we 
leave our first topic. If the behavioural Ego is incomplete in isola- 
tion, then the real, or geographical, organism is also incomplete as 
an individual. For the presence of fellow creatures in the behavioural 
environment presupposes the presence of real persons in the geo- 
graphical environment. Intercourse m the behavioural social field is 
mediated, as we saw before, through a sociological field. Neither 
psychologically nor biologically is the isolated individual a com- 
plete part of nature. 

THE NATURE OF PSYCHOLOGICAL GROUPS 

If, now, we turn to our second question, we shall do well to free 
ourselves from the restncuon to psychological groups which we 
have so far observed. We shall mclude in our discussion properties 
of groups to which we ourselves do not belong. This is legitimate 
since we have established the prinaple that sociological group prop- 
erties arc mediated by psychological ones. Therefore it is permissible 
to use the former as indications of the latter. 

led m on earlier book by 
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Unification and Segregation. In investigating the nature of groups 
we shall utilize our knowledge of other products of organization. 
The first of these which we met was unification and segregation 
along a boundary hne. This is easily apphcable to social groups, 
psychological and sociological. Groups are more or less closed, with 
more or less defined boundary hnes. Consequently, the more closed 
they are, the more difBcult it is to introduce new members into them. 
This has been confirmed by Kohler, whose chimpanzees nearly 
killed a new animal when it was introduced to their group, and by 
similar observations of the poultry yard (Schjelderup-Ebbe). Fur- 
thermore, if a member of a group drops out, the group very quickly 
closes again; the absent member will be missed much less by the 
group than the group by him, a fact which Kohler observed again 
in his chimpanzees 

Exclusion from a group may profoundly affect the Ego of the ex- 
cluded member. We have mentioned before (p. 650) that in primi- 
tive societies it may lead to his death. But in our society also exclu- 
sion may have the gravest results. Schulte has developed a very in- 
gemous theory of paranoia from this case of group dynamics: a par- 
ticularly close group cohesion is demanded by the situation, and 
special circumstances, either within the personality of a certain mem- 
ber or more or less adventitious, prevent this member from yielding 
to this stress. The result may then be a total reorgamzauon of the 
sooal field; “we,” meaning “I within the group,” changes into “I 
and they,” “I opposed to Ae group,” whereby the whole Ego-field 
relationship, and thereby the whole structure of the Ego, may be 
profoundly altered. 

Stability. Connected with the closedness of the group is its stability 
or conservauveness. It seems that the degree of closure and (rf re- 
sistance to innovations vary directly with each other. Thus the rural 
group IS more conservative than the city group. The more primitive 
a group IS, the stronger its closure and the greater its conservauve- 
ness. In isolated primiuve groups change is resisted most vehemendy. 
Nevertheless, through contact with other peoples, new elements of 
culture may be introduced. Changes residung from such innova- 
tions, as psychological events, have been studied by Bardett with 
great success. His main conclusion is “that the imported elements 
change, both in the direction of existing culture and along the gen- 
eral hne of development of the recepuve group” (1932, p. 275). 

Articulation. Closure, as a property belonging to the whole and 
not to the parts, presupposes interacuon between the parts. And we 
find generally that actions of parts of the group have reverberations 
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all over the group, depending in kind or extent on the kind of action 
and the status of the agents. Perhaps the most mtcrestmg effect of 
this interacuon is the aruculauon of the group. Hardly any group 
which has a more than temporary existence is entirely homogeneous. 
All articulation within an orgamzed umt depends upon the relative 
properties of its parts, just as its segregauon from the rest of the 
field depended upon a gradient. 

Leader, Follower, Comrade. Thus in a group in which one mem- 
her IS much more mtelhgent or efficient than the rest, this mem- 
ber will have a imique posiuon, often as the leader. On the other 
hand, a member deviaung in the other extreme will be the “scape- 
goat” — again I may refer to Kohler’s chimpanzees. This seems a 
trite statement, but I beheve that the apparent triteness derives only 
from the fact of its intrinsic truth. That A, the most efficient mem- 
ber, is the leader does not mean only that all others try to do as he 
does because he docs it best, but that they submit to his leadership 
with the result that what he does is best because he does it. The 
authority of the leader is much more than the acknowledgment of 
his superiority in special tasks. If A is the leader, the others are 
followers; the relation of each of the other members to A involves 
a special reladon of these members to each other. The case, though 
much more complex, is of the same nature as that of repeated and 
isolated material invesugated by von Restorff. And as there the 
isolated material acqmred properties by being isolated, so the leader 
will acquire properues by the mere fact of bong a leader. We shall 
give an amusing example of this when we discuss the articulation 
of some animal groups (p. 669). Here we only point out that such 
effects follow in a general way from our theory. To be the leader of 
a group means that the leader’s psychological group is different from 
that of the followers in a fundamental respect, and therefore his Ego 
must be different too as a consequence of the first difference. If we 
say the leader looks down upon his followers, the followers look 
up to the leader and are on the same level with each other, we 
have expressed what Bartlett (192a) called the three fundamental 
tendencies that determine social rdationship, viz., asscruon, sub- 
mission, and primitive comradeship (pp. 36 f.). It is clear that any 
individual might experience either of these according to the group of 
which he IS a member and the position which he holds in it. 

Mental Nearness. In an unusually fine article Dodge has recently 
introduced a new concept, “mental nearness,” which must not be 
confused with Bartlett’s primitive comradeship. “Nearness of mmds 
is a fundamental frame of commumty between one person and 
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Others” (p. 235). Mental nearness is an aspect of what we have 
called “we-ncss” and apphcs to the leader-follower relationships as 
well as to the follower-follower ones. It must be a direct function of 
the connectedness of the Ego and the other person. The leadership 
relauonship may, of course, influence it by the parucular kmd of 
relauon it is. But the leader may be as much the utterly beloved 
master as the admired but feared ruler. 

Leapekship and “Isolation.” In our argument leadership was de- 
rived from inhomogeneity or isolauon of one member of the group. 
In many respects our argument needs to be made more complete. 
In the first place we selected a parucular kind of property, eflSaency, 
for isolauon, and no doubt it is a very important one. But it seems 
to me a true problem of social psychology to find out whether and 
how isolauon as such (in the sense defined by von RestorfI) is re- 
sponsible for leadership, or whether the isolauon must concern par- 
ucular characterisucs. May the wittiest person be the leader as well 
as the strongest one or the most beauufuP Very clearly the weakest, 
the most stupid and the slackest will not, i.e., isolauon must be m 
the upward and not in the downward direcuon; but is the dimen- 
sion in which the up and down exists of paramount importance, or 
IS It not? Such quesuons lead at once to conaete prcAlems; they 
can be answered only by the study of parucular groups, and the 
answer may easily depend upon the kmd of group studied. 

Alhed to this quesuon is the other: Is leadership the only charao 
tensuc which can emerge from up-grade isolation? On purely the- 
oretical grounds we have to infer that it is not; rather, when the 
degree of isolaUon becomes too great, the isolated member will lose 
us connecuon with the group, tend to become segregated; and this 
conclusion seems well in accord with the facts of everyday life 
and even with such htde experimental work as has been done. Thus 
Leta Holhngworth concludes that “too much mtelligence tends to 
disquahfy a child (or an adult) for popular leadership,” a fact 
which she ascribes to isolation. 

But even when the outstanding person remains within the group, 
is it sufficient to characterize him as leader? May this term not be a 
class term comprising a number of diiferent types? May it not even 
be that the outstanding person is not the leader in the ordinary 
sense of the word? Groups are far too complex structures, and my 
knowledge of the subject is far too hmitccC to make any attempt 
at answering these questions advisable. 

Further, we have simplified the situation by assuming that one 
individual stands out from all the others who, compared with him. 
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arc all relatively similar to each other. In reality conditions will 
hardly ever be so simple. What then will happen when more than 
one inhomogencity occurs in a group? 

Leadership and Behaviour. A last point I want to make is this. 
Here is a soaological group with a leader A. Let us consider the 
psychological groups of A and some other member K. In the first, 
Ga, the Ego will be on top, whereas m the second a “he” will have 
this position. It is clear that each of these behavioural fields must 
determine, first, the behaviour of the person whose field it is, and 
then the behaviour of the others. Being at the top of one’s be- 
havioural group implies that certain acuons be committed and 
others omitted, the former those that will \eep the Ego on top, the 
latter those that will lower it. What kind of actions these will be 
in a particular case must, of course, depend upon the particular 
group and the particular kmd of leadership. They will be different 
for the tyrant and for the beloved master. “Noblesse oblige” is the 
motto of a fine kind of leadership, and if a nobleman acts without 
heeding his obhgations he acts not as a leader but in despite of his 
leadership, imder the impulsion of different forces. 

The same is true of ^e behaviour of K, one of the followers. 
If he submits to the leader, he does not display the acuon of an in- 
stmet or a propensity of submissiveness, but acts again in con- 
formity with his behavioural field and m such a way diat its struc- 
ture be preserved or strengthened. 

From this starung point one can enter thousands of avenues and 
investigate the dynamics of the rebel, the sceptic, the grumbler, the 
envious, the fanatic — both leader and follower — and so forth. And 
one may also try to find the origin of morality in the dynamics of 
group behaviour. Such an attempt should not, however, be con- 
fused with those modern tendencies which, by deriving morals 
from sociological factors, deprive them of any independent status 
and make them the result of bhnd and mechamcal social forces. 
What m earher chapters (pp. 570, 614) was said about the relation of 
psychology and logic apphes, mutatis mutandis, to the relation of 
psychology to ethics. 

Complex Groups — ^Articulation. Animal Groups, the pecking 
LIST. Wc return to the problem of group aruculauon itself. Our ex- 
ample of a homogeneous group with only one outstanding member 
IS at best rarely rcahzed. Consequently group articulation will be 
much more complex. In animal groups, this leads to an intricate sys- 
tem of dominances, which is the rule for birds, of which Sch^elderup- 
Ebbc has observed more than fifty kinds; it seems typical of groups 
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of mammals also (Katz, 1926). Birds living together determine indi- 
vidually their relation of dominance and submission, which, once cs- 
tabhshed, tends to remain constant for a long period of time if not 
forever. The dcasion falls either in actual battle or in the course of a 
challenge in which one partner shows greater courage than the other. 
The symptoms of dominance arc that the superior will peck at the 
inferior, most frequendy durmg feeding time, while the inferior 
accepts the blows; concomitantly the superior “struts,” the inferior 
“cringes.” The factors which determine dominance are not alto- 
gether clear. One of the most powerful ones is naturally physical 
strength, but it is by no means the only one, as evidenced by the fact 
that the “pecking list” is very seldom a simple list, in which the first 
member of a group of n hens pecks at n — 7, the second at n — 2, 
and so forth, until the «th pecks at no one and is being pecked at 
by everyone. A typical irre^arity is the triangle: A superior to B, 
B to C, and C to A. 

I have briefly referred to these facts because they seem to be facts 
of social psychology and not facts of the psychology of birds. This 
will be demonstrated in various ways. Fust we apply our gestalt 
prinaples of group formation to birds. We deduced above that to be 
a leader mvolves a defimte kind of Ego and behaviour, different 
from that of the followers. A conunually corroborated observation 
of Schjelderup-Ebbc’s verifies this deduction for bird socieues. If one 
compares the behaviour of the bird at the top of the peckmg hst, 
the despot, with that of one very far down, the second or third 
from the last, then one finds the latter much more cruel to the few 
others over whom he lords it than the former m his treatment of 
all members. As soon as one removes from the group all members 
above the penulumate, his behaviour becomes milder and may even 
become very friendly, much to the surprise of the other bird (1924). 
It is not difficult to find analogies to this m human soaeties, and 
therefore one side of such behaviour must be primarily the effea of 
the social groupings, and not of individual chiuacteristics. 

THE ORIGIN OF THE PECKING LIST. THE UPWARDS TENDENCY OF THE 

EGO. Have we any sort of explanation for the existence of the “peck- 
ing hst” itself? Otherwise expressed: Can we derive the fact that any 
two birds must estabhsh thar relative dominance when they meet, 
from general principles of group dynamics? Because of the close 
interconnecuon between group and Ego the followmg remarks are 
offered with some reserve and in full knowledge that they must 
in many ways be inadequate. 
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From the preceding discussion we know that behavioural groups 
arc, as a rule, not homogeneous. The I and the various you’s do not 
have the same rank. On the other hand, we have seen that there 
are many factors operative to give to the Ego a central posiuon in 
his field, make hun unique. The Ego, merely by bemg an Ego, 
possesses therefore properties of leadership, or at least a strong 
tendency towards leadership. Piaget’s desenpuon of the egocentric 
behaviour of young children seems to tally well with such a view. 
Now, often enough, the social group is not such that it will brook 
the leadership of a paiticular person. For his behavioural field this 
means that his domineering behaviour will lead to very unexpected 
results; instead of preserving or strengthemng the organization of 
his psychological group, his behaviour will weaken or even disrupt 
it. ’Therefore, unless he allows himself to be ejected from the group, 
he will have to change his behaviour in such a way that a w^ 
orgamzed group results. This he can do only by being less dcspouc, 
and the resulting organization, not only of the sociological but also 
of his psychological group, will be one in which he is the leader no 
longer. If this desenpuon gives an approximate, though enurely 
schcmauc, picture of the true state of affairs, then we should infer 
that m all behavioural groups there is a force which propels the Ego 
upwards, a force of paramount importance for group dynamics. 

Expenmental Evidence. Can we accept the existence of such a 
force as an established faa? One might think of the data on which 
psychoanalyuc and related theories are based, and mdeed such facts 
could be utihzcd for provmg our thesis. However, we forbear to in- 
clude such material in our discussion and confine our argument to 
more strictly experimental work. 'The investigation most closely re- 
lated to our problem is that by Hoppe on success and failure, briefly 
referred to in Chapter IX (p. 414). His subjects were presented 
with diflScult tasks which, as a rule, they could not accomphsh be- 
fore a considerable amount of practice. Each trial was therefore, 
objecuvely speakmg, cither a success or a failure, and the former 
did not occur at the beginmng of the practice series. But this de- 
scription of the objective distribuaon of success and failure is not 
at the same time a description of the subjccuvc experience of suc- 
cess and failure. For very soon the subject subsututes, at least tem- 
porarily, fcM- the task given him, an easier one, a task in which 
success is hable to occur very soon. Otherwise expressed, the subject, 
instead of aspiring to accomphsh what is demanded of him, lowers 
his standards; to use Hoppe’s terminology: he establishes a level 
of aspiration which may fall far short of the accomphshment de- 



THE NATURE OF PSYCHOLOGICAL GROUPS 67 1 

mandcd by the experimenter. Thus, if the task is to hit the bull’s 
eye of a target every time, the subject may at first substitute the task: 
hit the target, then hit ring 50, then 75, and only then 100, Le^ 
bull’s eye. This level of aspirauon, and not the real task, determines 
the experiences of success and failure, and these in their turn deter- 
mine the level of aspiration, the former tending to raise, the latter 
to lower iL However, if the task is cither too high above or too 
far below the aspiration level, neither failure nor success is experi- 
enced. We do not feel failures because we cannot prove a certain 
difficult mathematical prc^xisition (unless we are mathemaucians, 
so that the task belongs to our level of aspiration), nor do we ex- 
perience success because we can carry out the task of fetching a 
book from a shelf. This fact in itself argues for a close relation be- 
tween experienced success and failure on the one hand and the Ego 
of the agent on the other. Success “heightens,” failure “lowers,” our 
Ego, 1 e., the opinion we have of ourselves. This effect explains the 
changes of the level of aspu-auon, if we assume that the Ego is 
always under a force which propels it “upwards” (see p. 670). For, 
in order that success can occur, the level of aspirauon must be kept 
sufficiently low to make success sufficiently frequent. The question 
then arises why this level is ever raised, as it is, by one or more 
successes. And this question can be answered only in terms of 
soaal factors. If the level of aspirauon is low, it means that the Ego 
is low within his group. Thus the lowering of the level of aspiration 
leads to two conflicung effects: on the one hand, by facilitating suc- 
cess It satisfies the condition that the Ego be raised, while on the 
other It lowers the Ego level by being relatively low. The level of 
aspiration is therefore always very dehcately balanced between two 
opposing forces, one which tends to lower, and one which tends to 
raise it. And both these forces originate in the relation between the 
Ego and the group. These conclusions were amply supported by 
the behaviour of the subjects, who would often explain their fail- 
ures by objective reasons, blaming the quahty of the instruments 
put at their disposal, and doubting the skill of the experimenter. 
The fact previously menuoned, viz., that tasks too far above or 
below the aspirauon level do not lead to experiences of failure or suc- 
cess IS explained by the same prmciple, since in the first case failure 
does not lower, in the second success does not raise, the Ego level. 
Thus Hoppe’s results confirm our assumption of the upward tend- 
ency of the Ego, an hypothesis which is expressly introduced by this 
author (p. 35). 
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Another argument in favour of the same assumption can be de- 
rived from the intcrcstmg investigation by W. Wolff. In his mam 
experiments, the results of which were corroborated by evidence 
obtained with different materials, a subject had to judge the char- 
acter of a person from a voice which he heard in a gramophone. 
A number of persons had been made to speak the sentence, “Good 
day, I am curious whether these experiments will yield any results” ‘ 
into a recording machine, and when later oi> a person had to judge 
character from a number of these voices, his own was as a rule 
among them. Now out of fourteen such cases twelve did not recog- 
nize their own voice — a result which probably finds its explanauon 
in facts external to the mam problem. These twelve subjects, then, 
and a few others (sixteen in all,* p. 279) judged their own voice 
in the same way as they judged the others, and yet, if one compares 
their judgments of theniselves with the average of the judgments 
which others gave about them, one finds a number of significant 
differences. In the first place the judgments about their own voices 
were as a rule considerably more detailed than those about other 
people’s voices, despite the fact that the subjects did not recognize 
their own voice; they also betray a deeper msight into the character 
of the speaker. In the second place the self-appraisals (unwittmg ones 
to be sure) are always more affective than the average of the ap- 
praisals by others, and in the majority of cases more positive. Of 
the sixteen cases invesugated only one does not conform to this 
rule, and in this case the appraisal by other observers had an enor- 
mous scatter, some judges havmg a high, others a low, opimon of 
his character. Of the remaining fifteen cases, twelve are more posi- 
tive than the average, five indeed are the best of all judgments, and 
five more fall within the first third. The explanauon of this result 
IS that “the judge reacts to his own unrecognized voice exactly as 
in ordinary life he reacts to his Self; without recogmzing his own 
voice he judges it as though he had done so” (p. 290). This hy- 
pothesis was proved by special experiments which I omit. It means, 
however, that the Ego is striving to be as high up on the ladder as 
possible. This is not only proved by the cases, embracing the more 
normal or better adjusted persons, who judge themselves better than 
they are judged by others, but also by the small group whose self- 
appraisal deviates in the opposite direction: for their behaviour is a 
result of a tension between their very high ideal and their conscious- 

' In reality, of courie, thu lentence was in Gertnan 

'* 1 cannot find out how the author arrived at the two different figures, twelve and 
sixteen. The following discussion, however, is based on the greater number. 
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ness of insufficiency with regard to that ideal. Just because they strive 
for so high a goal they are dissatisfied with their present achieve- 
ments. 

A third hne of support comes from an as yet unpubhshed in- 
vestigation by Dr. I^mbo which, m continuation of the work 
previously discussed, she earned out in my laboratory. Again she 
provided conditions for the arousal of anger; the subjects had to 
perform very easy but perfectly nonsensical tasks, hke scattering a 
box of paper clips over the floor and then collecting all the clips 
again in ^e box, possibly repeating this action, and similar ones, 
several times. The pnnapal purpose of this investigation was, how- 
ever, a study of the social forces in the arousal of anger, a problem 
on which her first work had already thrown some hght, inasmuch 
as the relation between the subject and the experimenter appeared 
to be one of the determining factors. Consequently, in this new 
study this relation was varied. In one group of experiments the sub- 
ject was alone in the room, finding her tasks on slips of paper which 
she took one by one from a pile; the experimenter, needless to say, 
observed her from the next room through a carefully concealed 
chmk in the wall. In other groups of experiments the experimenter 
was in the same room with the subject, varying her behaviour from 
pure passive observation to actual quarrelhng. For our purposes it 
IS suffiaent to compare Group I with a group in which the experi- 
menter interfered with the work of the subjects. In both situa- 
tions anger occurred; but when the subject is alone her anger is 
freely expressed, it leaves no after-effect once the experunent is over, 
and It is not directed against the experimenter. In all three points 
the anger of the person disturbed by the experimenter is different. 
Expressions of anger are absent, not because there is no anger, but 
because of an extraordinarily strong self-control demanded and 
brought about by the social situation. As a matter of fact the anger 
was much stronger in these experiments than in the former ones, 
as evidenced by the duration of the after-effects. As a rule the sub- 
jects arc unable to record their introspeebons at the end of the ex- 
periment, a task which offered no difficulty to the subjects of the 
first group. It sometimes took weeks or even months before the 
subjects could speak about these experiments and relate their ex- 
periences, which often consisted of desires for revenge to be wreaked 
on the experimenter. For in this group the anger is primarily 
directed against this personal cause of all the trouble. 

I think It is fair to interpret the enormous influence exerted on 
the strength, dirccbon, after-effect, and expression of the affect as 
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due to the Ego-alter dynamics, the pressure under which the Ego 
of the subject is put just by its iK^rdinauon under the will and 
whim of the experimenter. This stress points clearly to the existence 
of a force which raises the Ego and is therefore diametrically op- 
posed to the stress of this parucular social situation. Dr. Dembo’s 
experiments contain far more material relevant for a social dynamics, 
but I refrain from givmg any more detail since the author has not 
yet found the time to write up her results in a systemauc form. 

THE RESULTS OF GROUP FORMATION 

Products of Civilization. We can now turn to our third and last 
quesuon: What arc the results of group formauon, and how do 
such results influence future behaviour? Truly, we have already 
discussed some of the more or less temporary results, but now we 
turn to more permanent ones, those results which par excellence 
may be called products of group- or social activity. I am, of course, 
thinking of our customs and modes, our fashions and convenuons, 
which are palpable only in the actual behaviour types in which they 
reveal themselves, and of those more “solid” products hkc buildings, 
books, works of arts, and the objects of our daily use. In short, the 
aggregate of the products of social acuvity is what we call avihza- 
tion. Such products, originaung in social acuvity, determine future 
social activity, just as a ttace originaung in a psychophysical process 
determines future psychophysical processes. It would be a tempting 
task to apply the quesuons which we have raised about traces to 
the products of social acuvity, but the treatment of these quesuons, 
apart from being entirely beyond the capaaty of the author, would 
require a separate book. 

Civilization as a Framework. Instead we confine ourselves to a 
few remarks. Products of avihzauon are not fortuitously connected 
with the social group which produced them, but are always to some 
extent intnnstcally connected with the dynamic characteristics of 
these groups, however much purely advenuuous factors (hke the 
availability of certain materials and not of others) may determine 
certam aspects of these products. Secondly, these products, being 
social in ^eir origin, wiU be misunderstood and misinterpreted if 
considered as individual actions. Products remain and influence 
behaviour even when such behaviour types as produced these prod- 
ucts no bnger occur. “We may legitimately speak of customs, tra- 
ditions, institutions, technical secrets, formulated and unformulated 
ideals and numerous other &cts which are hterally properties of 
groups, as the direct determinants of social action ... in actual fact 
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they constantly constrain human action as directly as anything ever 
can do” (Bartlett, p. 254). 

We can very well say that such products of civilizauon form a 
framework— the term is also used by Bartlett— in which practically 
all behaviour takes place, just as all spatial localization takes place in 
and depends upon a spaual framework. Thus acuons and amtudes 
which appear on the surface to be entirely individual are found on 
closer inspecuon to be determined by social frames. 

Examples. This pomt has been very convincingly proved for food 
aversions by Juhan Hirsch. If one asks a person why he will not 
touch addl^ eggs, one will get the answer: “Because they arc dis- 
gustmg,” and yet putnd eggs arc a dchcacy for the natives of Brum; 
if, to explam this difference of taste, one wants to fall back on 
individual differences between those natives and ourselves, one has 
only to envisage another example: the orthodox Jew who has a vio- 
lent aversion to pork is apt to explain it by the dirty habits of hvc 
pigs, whereas the Gentiles and the frccthinking Jews have no dishke 
of pork, although they know as much about the condiuons of pig- 
sties. On such facts Hirsch bases his conclusion: “The avoidance of 
cer tain foods is not causcd by aversion to the foods, but the aversion 
is caused by the avoidance.” He then proves for a great number of 
cases the social origin of the avoidance. Today this origin has been 
forgotten, yet avoidance and avenson persist as effects of the social 
framework. 

A very general and ludd discussion of the effects of social frame- 
works is given by Sapir, who draws on many different fields of social 
acuvity. Since I have so far neglected language, perhaps the greatest 
and most powerful product of avihzation, I will choose some of 
Sapir’s linguistic examples. “So powerfully, indeed, arc we in the 
grip of our phonetic habits that it becomes one of the most dchcatc 
and difficult tasks of the hnguistic student to discover what is the 
true configuration of sounds in languages alien to his own. This 
means that the average person unconsaously interprets the phonetic 
material of other languages in terms imposed upon him by the 
habits of his own language. Thus, the naive Frenchman confounds 
the two sounds ‘s’ of ‘sick’ and ‘th’ of ‘thick’ in a single pattern 
point— not because he is really unable to hear the difference, but 
because the setting up of such a difference disturbs his feeling for 
the necessary configuration of hnguistic sounds” (p. 136). In a 
somewhat different terminology we should say: the Frenchman, be- 
cause of his hnguistic framework, hears the “s” and the “th” as two 
variants of one and the same sound, whereas within the framework 
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o£ English they arc as different sounds as “s” and “t” Just so, for 
the Englishman, the 1 sound in cockney “lydy” is heard as a variant 
of the a sound in lady, whereas for the foreigner who has learned 
Enghsh and arrives in London for the first time, these are two dif- 
ferent sounds, with the result that he does not even understand the 
word “lydy.” And a last example from Sapir: “From a purely ob- 
jective standpomt the difference between the k of ‘kill’ and the k of 
‘skill’ IS as casdy definable as the, to us, major difference between 
the k of ‘kill’ and the g of ‘gill’ (of a fish). In some languages the 
g sound of ‘gill’ would be looked upon, or rather would be intui- 
tively interpreted, as a comparaovely unimportant or individual 
divergence from a sound typically represented by the k of ‘skill,’ 
while the k of ‘kill,’ with its greater strength of aruculauon and its 
audible breath release, would constitute an utterly distmct phonetic 
entity” (p. 134). 

Our total social framework is composed of a great number of 
speaal parts, which find their expression in language, customs, 
tradiuons, laws, modes of thought, styles of aitistic creation, fashions, 
and so forth. Even such a casual enumeration will make it clear 
that some of these parts are more stable than others, although none 
are quite immutable. At the same ume, they are all interdependent, 
although the degree of interdependence between any two may vary 
considerably and not even be constant during the ^story of devel- 
opment. Here are problems which connect the work of the psy- 
chologist with that of the linguist, the sociologist, the historian. 

Personality. While we shall not pursue these problems we shall 
take up a last consequence of our theory of psychological and so- 
ciological groups. We have already seen how the Ego, as part of a 
We, must depend for its nature upon the kind of We to which it 
belongs and upon the place which it occupies withm it But at that 
point of our discussion we had not yet included the products of 
avilization, the social framework. And yet, the social framework 
is (rf paramount importance for the development of the Ego. When 
we speak of personahty we think as a rule of the Ego within its cul- 
ture, i.e, determmed by its social framework. Development of per- 
sonality by education has for centuries consisted chiefly in making 
the young acquainted with the masterpieces of the past. School and 
college curricula were predommantly, if not entirely, based on the 
classics and on mathematics, thus introducing the students into an 
old framework of culture. I do not pretend to speak with any 
authority when I confess that to me these old ideas of educauon do 
not appear so bad or antiquated as they are someumes made out 
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today, even though I would not deny that the mere rigid continua> 
tion of a particular system is apt to lead to petrification. 

Be that as it may, the educated or cultured person lives in a frame- 
work that owes its existence to contmued social creativeness and 
not simply to the inert transmission of such social products as those 
charaaerisucs of behaviour which are common to the educated and 
the non-cducated, of which the food aversions were given as an 
example m our previous discussion. 

The problem of personahty is one of the intrinsically greatest 
problems of all psychology. Nowhere is it easier to miss the point, 
and to run either into the Scylla of bhnd statistical investigation of 
traits, or the Charybdis of ultimately unscicnufic abstract discussion. 
It IS easy to comprehend why men of cultme and knowledge who 
were interested in the study of personahty turned away with con- 
tempt from work done on this problem by experimental psychology 
and claimed that no “explanatory” psychology could ever master this 
problem, and that only a psychology different in essence, an “under- 
standing” psychology, would be equipped to deal with it. We dis- 
cussed this dilemma in the first chapter and refused to accept it. 
Our reason hes in our general pnnciple: if psychology reveals or- 
gamzation, i.e., intrinsic connections of properties, and if this bolds 
for personality as well as for the other fields we have studied, then 
indeed psychology should reveal personahty in all its richness and 
significance by its general methods. 

Is Person AUTY a Gestalt? The quesuon, therefore, can be formu- 
lated: Is personality a gestalt, and if so, what kmd of gestalt is it^ 
These are concrete questions which can be investigated by scientific 
methods. What would it mean if personality were not a gestalt? 
That its different behaviour umts or traits were independent of 
each other and could be united m any combmation. If, on the other 
hand, personahty is a gestalt, then there would be interdependence 
between its various manifestauons, and a great number of combina- 
tions of traits would be excluded. 

If we remain in the realm of experimentally estabhshed facts, we 
have to confine our purview to a r^uvely smdl number of relauon- 
ships, to those, namely, between character- or pcrsonahty-traits and 
physiognomic characters. The last year has seen the publication of 
a highly important book on expressive movements by Allport and 
Vernon, at the end of which the authors formulate the following 
conclusion, based on a vast material of experimental results: “The 
evidence indicates clearly that the expressive movements of per- 
sonahty are not specific and unrelated; on the contrary they form 
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coherent, i£ perplexing patterns. . . . From our results it appears 
that a man’s gestures and handwriting both reflect an essentially 
stable and constant mdividual style. His expressive acuvmes seem 
not to be dissociated and unrelated to one another, but rather to be 
organized and well-patterned. Furthermore, the evidence indicates 
that there is congruence between expressive movement and the atti- 
tudes, traits, values, and other dispositions of the ‘inner’ personal- 
ity” (pp. 247-8). And this conclusion is not reached hghtly, but 
after a thorough discussion of other ftndmgs and theories as well as 
of their own results. 

I shall menuon only one other piece of experimental work, since 
Allport and Vernon’s book gives an excellent survey of the litera- 
ture; this IS an investigation from the Umversity of Berlin by Arn- 
heim. He asked his subjects to match different aspects or expressions 
of persons — ^for example, handwritings, with known pcrsonahties 
(Lronardo, Michelangelo, Raphael), or portraits with handwritings; 
agam portraits of men with quotations from then writings or de- 
scriptions of certam modes of behaviour (hke drinking habits). The 
number of correct matches was always greater than chance would 
have decreed and often considerably greater, and many errors were 
“good” errors, inasmuch as the matching was not at fault but the 
understanding of one of the terms — thus in the experiments with 
the great painters very few confusions between Michelangelo and 
Raphael occurred. There were in all 779 matches, and of these only 
36 were co-ordinations of Michelangelo’s writmg to Raphael or 
Raphael’s to Michelangelo, whereas the correct co-ordinations for 
Michelangelo, Raphael, and Leonardo were 221, 192, and 175. 

Results hke these, just like the good agreement in the judgments 
of Wolff’s subjects (in the experiments described above), can be 
looked at from two different points of view. On the one hand they 
prove that physiognomic judgments are possible, fairly uniform, and 
much oftener correct than can be expected from mere chance. On 
the other hand they confirm Allport and Vernon’s conclusion; for 
these judgments could not be correct as often as they are if any 
combinauon of traits were equally possible. If the handwriting of 
Michelangelo did not possess some characteristics which were tndtea- 
uve of the person as he was known to the judges, how could they 
have acquitted themselves so welll Thus physiognomic experiments 
lend a weighty support to the view that personahty is a gestalt. 

What Kind of Gestalt Is PERsoNALmr? The other question, 
what kmd of a gestalt it is, is much more difficult to answer, if one 
wants to stay within the frame of the theory developed in these 
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pages. Such an answer would have to consider all the different sub- 
systems of the Ego, the richness and complexity of which we have 
discussed in the eighth chapter; the way m which these sub-systems 
are orgamzed, their relauve degrees of dominance, their mutual 
commumcauon, and their relative “depth.” By this we mean their 
surface-centre locahzation, or their connection with the Self, the 
very core of the Ego. Furthermore the “openness” or “closedness” 
of the whole Ego would have to be invcsugated, i.e., its relauon to 
the surrounding held, and particularly to the social held. The 
dynamic intercourse between Ego and environment must depend 
to a large extent upon the nature of the Ego itself. And in this m- 
vestigation the products of avihzauon must be included. Which of 
them have most profoundly influenced the Ego, which of its sub- 
systems have been chiehy affected, and how strong has this inhuence 
been? 

Present-day psychology has rediscovered the importance of the 
problem of personality without which no psychology is complete, 
and many writers have made valuable contributions to it; among 
them Wilham Stern and McDougall must be spcaally mentioned. 
I shall, however, forbear to report their views, since I could con- 
tribute nothing over and above the quesuons which I have just 
formulated. Gestalt theory has been rather consistent m its develop- 
ment. It has studied the fundamental laws of psychobgy first under 
the most simple conditions, in rather elementary prt^lems of per- 
cepuon; it has then included more and more complex sets of condi- 
uons, turmng to memory, thinking, and acung. It has started to 
approach those conditions under which personality itself enters the 
invesugauon. But since this is but the barest begmmng it seems 
wiser to bide our time. And thus this section is unduly brief not 
because I underrate the importance of the problem of personahty, 
but because I have too high a regard for it to treat it less consistently 
than any other part. 



CHAPTER XV 


CONCLUSION 


When one comes to the end of a long journey one hkes to com- 
pare what one has done with the plan one drew up before starung. 
And so it seems appropriate, after we have traversed the land of 
psychology, to glance back on our programme and see how much 
of it we have carried out, and to recapitulate the main stages of our 
journey. We developed two programmes, one, m the first chapter, 
very general in scope, the other, at the end of the second chapter, 
more concrete and hmited. We have followed the directions of the 
second programme. How much of the first have we carried out in 
so doing? 

A RETROSPECT 

Let us briefly recall our steps. The province of the world which 
we mapped out for our mvestigauon was the province of behaviour 
in all Its forms and aspects. Behaviour, we found, is always behav- 
iour in an environment. This proposition led to the fundamental 
distinction between the geographical and the behavioural environ- 
ments and thus to the problem of the relation between them. This 
problem was made tractable in a non-duahstic theory by the intro- 
duction of the psychophysical field with its field properties. The 
relation between the geographical environment and the psycho- 
physical field, and thereby the behavioural environment, was com- 
plicated by the fundamental distinction of distant and proximal 
stimuli. Although only the latter are in direct causal connection 
with the psychophysical field and thereby with behaviour, behaviour 
is, as a nile, adapted not only to the behavioural, but also to the 
geographical environment, the world of the distant stimuli. A 
theory of the relation between the psychophysical field and the 
proximal stimuh had therefore to be checked by the test of whether 
it represented the relation between behavioural and geographical en- 
vironment correctly. 

The first question that was asked was the fundamental question of 
perception; Why do things look as they do? The discussion of this 
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question led to a rejeaion o£ a number of psychological theories, 
deeply ingrained m our modes of thinking, even if not made cxphcit, 
and mtr^uced us to the concept of orgamzauon. Perceptud or- 
gamzation was then studied, reveahng an amazingly intncate inter- 
play of forces and at the same tunc a lawfulness that knows no 
exception. We tried to understand why we perceive space and things 
within it, why these, behavioural, things have the properties they 
have, hkc unity, shape, size, colour, why they can move or appear 
at rest. 

We then proceeded to show how the perceptual field can in- 
stigate movements of our limbs, how it can mfiuence behaviour. 
Tlus new problem required no new general prinaple to be added 
to the principles of orgamzauon previously developed, but a mere 
expansion and apphcation of these principles to the new problems. 

But the discussion of this problem led us of necessity a long step 
further. Whereas we had started from the proposiuon that behaviour 
rcquucs an environment in which it takes place we were now 
forced to accept the other proposition that b^aviour requires an 
Ego which behaves. Thus the Ego had to be introduced, and the 
introducuon of the Ego again required no new principle, no factor 
extraneous to the system so far developed. Rather did the prinaples 
of orgamzauon supply a method by which the Ego, which had 
defied most psychological systems, could be consistently ueated. To 
the orgamzauon of the Ego we then turned our attenuon, uying to 
probe into its enormous complexity and the influence it exerts on 
the field. Attemptmg to confine ourselves to experimentally estab- 
lished facts, we could not even hope to do jusUce to this problem 
in all its richness and significance, having to be sausfied with laying 
the foundauon of a more complete future understanding. 

Only then did we include the conunmty of behaviour in our dis- 
cussion, the conunuity whose basis we call memory. And agam 
the power of our originally inuoduced principles became mamfest. 
Memory did not appear as a new entity or function, but as the 
result and the determiner of orgamzed processes. We built a uace 
hypothesis, in which traces are endowed with dynamic properties 
from which their funcuon is deducible. Several funcuons of memory 
were discussed m detail supplied by experimental work. Learning, 
that category of psychology which has conunually gained in im- 
portance, was theoreucally analyzed, a task that mvolved a criu- 
cism of the famous docuine of associationism. The necessity of 
includmg the Ego in the theory of memory functions was demon- 
suated, particularly in our discussion of recogniuon, and finally an 
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attempt was made to sketch the dynamics of that process we call 
thinking, an attempt that again could be based upon the laws of 
organizauon. 

In a last chapter we apphed our prinaples to the problems that 
arise from the social intercourse of animals and men, our chief 
purpose being to formulate the problems of social psychology in 
such a way that they link up with all other psychological problems. 
Again the concepts of the psychophysical field, consistmg of Ego 
and environment, and the laws of field organization and field re- 
organizauon through action proved to be capable of dealing with 
this new problem. As a matter of fact only in this context could 
the theory of the Ego be further developed, smee only as a member 
of a group does an individual develop his personahty. 

THE THEORETICAL SETTING 

Thus we can say that we have studied psychology in a theoretically 
consistent manner. We have not divided behaviour or mind mto 
so-and-so-many difierent funcuons or elements, each to be studied 
m isolauon. Instead we have followed the prinaples of orgamza- 
tion as they become manifest under diverse conditions, starting from 
the simplest and proceeding to those of higher and higher com- 
plexity. At the same time the results of orgamzauon btxame in- 
creasingly more complex, richer and more significant. All our facts 
have bran presented in a theoretical setting, and our selection of 
facts was largely determined by their value for the theory. Many 
facts of equal interest had to be omitted, many even that might 
have been used in the development of the theory as well as those 
we reported. This was necessary m order to keep some sort of 
balance between the various chapters and to confine the book within 
manageable hnuts. 


THE MEANING OF “gESTALT'’ 

But what of the concept of gestalt from which this book derives 
its name? We have not used the word in this summary directly, 
but It is implied in our term “orgamzauon.” The word gestalt “has 
the meaning of a concrete individual and characteristic enuty, exist- 
ing as something detached and having a shape or form as one of its 
attributes” (Kohler, 1929, p. 192). A gestalt is therefore a product 
of organization, orgamzauon the process that leads to a gestalt But 
as a definition this determination would not he enough unless one 
imphed the nature of organization, as it was expressed in the law 
of pragnanz, unless one remembered that orgamzauon as a cate- 
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gory is diametrically opposed to mere juxtaposition or random dis- 
tribuuon. In the process of organization, “what happens to a part of 
the whole, is determined by inmnsic laws mherent in this whole” 
(Wertheimer, 1925, p. 7). On the basis of this dehmtion we can 
call the process of organization no less “gestaltet” than the products 
of orgamzation, and in this wider connotation the term has been 
used in the title of this book and all along by gestalt psychologists. 
It carried in its connotauon the chaos-cosmos alternative; to say 
that a process, or the product of a process, is a gestalt means that it 
cannot be explained by mere chaos, the mere bhnd combination 
of essenually unconnected causes; but that its essence is the reason 
of Its existence, to use metaphysical language for an idea which has 
been presented so many umes in this book in notions as free from 
metaphysics as any science can be. 

THE INTEGRATION ACHIEVED 

Has this book carried out the broader programme announced in 
the first chapter? If the reader turns back to the last words of Chap- 
ter I which contain what I conceive to be the ideal of psychology, 
he will see how httle the book has done to realize this ideal. But 
he may discern that it has made an effort to approach it. For it has 
attempted to give explanations of the most complex events, those 
which create avilization, in terms which are also apphcable to the 
simplest events, the mouons of electrons and protons in a simple 
atom, without in the least destroying the difference between the two 
kmds of events. Again I am tempted to quote Brownmg: 

Say not "a small event!" Why "small”? 

Costs It more pain that this, ye call 
A "great event" should come to pass. 

Than that? Untwtne me from the mass 
Of deeds whtch maCe up life, one deed 
Power shall fall short tn or exceed! 

There are great events as well as small in which power may fall 
short or exceed, for a calm view of the universe cannot share the 
optimism of Pippa. But there are perfect small events, like the 
wonderful stability and symmetry of a crystal, and perfect great 
events, like the heroic simpheity of Captain Scott. If we under- 
stood scientifically the second event as well as we do the first, it 
would thereby lose not a particle of its grandeur or beauty. It would 
be a great and beauuful action, even if nobody knew about it, just 
as the crystal would have its perfect symmetry if there were no eyes 
to see, no minds to understand it. I shall not pursue this hne of 
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argument any further, since it would take me much further into 
metaphysics than I am prepared to go. But this much had to be said, 
lest my attempt at integrauon might be misunderstood to mean the 
very opposite of what it intends: an equahzation of all events, one 
appearing as blind and mcamngless as the others. 

To become more concrete: Has our psychology contributed to the 
integration of nature, life, and mind? That it has attempted to do 
so must, I beheve, be affirmed. The judgment whether it has been 
successful must depend upon the ultimate truth or adequacy of the 
gestalt concept. For this concept cuts across this division of realms 
of existence, being applicable in each of them. Kohler’s demonstra- 
uon of physical gestalten laid the foundation for a new unificauon 
of nature and life; there is no reason to postulate new factors of 
order specific of Lfe, if order pervades inorgamc nature. Wert- 
heimer’s and Kohler’s principle of isomorphism integrated mind 
with nature and life. This principle has proved eminently fruitful 
for experimental research, because it gives definite directions to 
physiological hypotheses, which in their turn lead to new psycho- 
logical experiments. This, I believe, has been amply demonstrated in 
the course of the book. But at the same time this principle has 
imphcations of great philosophical significance. It leads us back to 
an argument which we have just dropped. If a thought process that 
leads to a new logically vahd insight has its isomorphic counterpart 
m physiological events, docs it thereby lose its logical stringency 
and b^mc just a mechanical process of nature, or docs not the 
physiological process, by being isomorphic to the thought, have to 
be regarded as sharing the thought’s intrinsic necessity? Our at- 
tempt at integrauon has claimed the latter, thereby incorporaung the 
category of significance within our system. That at this point the 
development of the theory will have to overcome great difficulues 
IS perfectly obvious to me. At the same ume it should be recognized 
that a beginning has been made to face these difficulties and to con- 
quer them. 


POSITIVISM AND GESTALT THEORY 
If there is any polemical spint in this book, it is directed not 
against persons but against a strong cultural force in our present 
avilizauon for which I have chosen the name posiuvism. If posi- 
Uvism can be regarded as an integrauve philosophy, its integrauon 
rests on the dogma that all events arc equally imintelligible, irra- 
tional, meaningless, purely factual. Such an integrauon is, however, 
to my way of thinking, idenucal with a complete disintegration. 
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Being convinced that such a view is utterly inadequate in face of 
the facts, I had to attack it, and that the more since its hold over 
our generauon is strong. It makes a difference to one’s life whether 
one IS a thorough positivist or not. I beheve that a truly mtegrativc 
philosophy will lead to a better life than a purely dcstrucuvc one. 
But the saentist dare not be swayed by such considerauons. His 
only standard is truth. 

I am as convinced as any reader that each one of the many special 
hypotheses advanced in this book 1$ m need of further veriJficauon; 
I am doubtful about the future fate of many of them. But this atu- 
tude towards particular hypotheses must not be confused with the 
general prmciple, which is mdependent of special appheauons. 
Gestalt theory would not be refuted if its hypotheses of perceived 
motion were proved to be false. The truth of the gestalt prmaple 
will have to be tested by the course that saence takes in the future. 
But I should not have written this book based upon a non-positivistic 
theory, were it not my deep scientific conviction that truth demands 
such a philosophy. 
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systems, 34a, 679 

Communication between sensory and 
motor system, 316, 373, 627 


705 

Communication of traces with processes, 
461, 464. 523. 524. 527, 553, 561- 
563, 566-569, 573, 582-584, 587, 588, 
590-607, 609, 611, 612, 615, 618, 624, 
625, 630, 634, with other traces, 501- 
504, 508, 519, 522-524, 572, 388, 601, 

Comparison, 239, 240, 466, 467, 476, 
477; simultaneous, 466, successive, 
451, 452, 465. 466. 481, 497 
Completion, 533, of figures, 141, 143, 
146, 505, 632, of ground, 192, of 
jokes, 616-620; of process, 567, 568, 
632, of tasks, 335, 336, 338, 340, 341. 
508, 619 

Complexity of the Ego, 333, 334, 338, 
342, 366, 609, 6to 
Comrade, 666 
Conation, 361, 521, 526 
Concave, 192, 199 

Concentration of reacting molecules, 441, 
442, 444. 445. 467. 473. 479 
Concepts, 454", 476 
Conditioned reflex, 542, 585 
Conditions of a process, 100, 102, 104, 
138, 198, 200, 206, 210, 217, 227, 
3U. 337, 384. 412, 458, 459, 503. 
548, 625, external, 100, 117, 227, 236, 
348, 535, internal, too, 102, 105, 117, 
227, 236, 270, 348, 535, momentar), 
too, 102, 392, permanent, 100, 270 
Conduct and saence, 7, 8 
Cones, 201, 208, 285, 286 
Conflux, 408, 408 n , 419 
Connecbon between members of a whole, 
557. 558, 571 

Connections of neurones, 310, 312, 313, 
369. 370. 552, 626 
Connectionism, 371, 544 
Consciousness, 10, 11, 25, 35, 36, 39, 51, 
55. 56. 62, 65, 68, 193. 330-333. 360, 
382, 383, 395, 401, 402, 423, 432, 
433, 435. 436. 442, 444. 44^. 525. “ 
epiphenomenon, 65, of animals, 65; 
stream of, 332 

Conservation, 308-310, 316, 369, 382 
Conservative namre of behavioural 
thmgs, 83 

Constancy of framework, 222, 386 
Constancy as charactensuc of things, 72, 
210, 224, 279, 304, 305 
Constancy phenomena, 90, 210, aiiff, 
239, 240, 260, 305, see also Percep- 
tual constancies. Superconstancy, and 
Umque cases m constancy phenomena, 
colour constancy, 34, 106, 224, 225, 
227, 237-241, 254-260, 263, 265, 304, 
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641; intensity constancy, 34011.; ihape 
constancy, 333-340, 343, 344, 330, 
3S5> 363, 373, 304; size constancy, 
34. 87-95. J06, 333-330, 335-344. 255. 
256. 273, 377, 378, 304; weight con- 
stancy, 340 n., whiteness (brightness) 
consnuicy, 81, 89, 113, 337, 338-337, 
239 n.. 304: constancy of anun^ and 
children, 88 ff, 324, 339, 340, devel- 
opment of constancy, 327, 238-340, 
measure of constancy, 326, 237, 334, 
234 n, 238, 343 

Constancy hypothesis, 86, 87, 89, 93, 97, 
104, 103, 115, 180, 324, 393, 4480 
Constraining conditions, 99, 100, 103, 

Constructiveness of memory, 613 
Contiguity, 149, 482, 342, 557. 55®, 368- 
370, 383, association 543, 343, 
558, 579 

Contour, 197, 199, 316, 314, asymmetry 
of, 131, 181, 184, 497, double-sided 
function of, 182, 183, one-sided func- 
tion of, 181-184, 197, 199, 308, 209, 
316 

Contour figures, 150, 131, 181 
Contraction of distance m stroboscopic 
motion, 387, 315 0. 

Contrast, 133, 134, 136, 137, 170, 186, 
188, 341, 345, 343 n, 349, 330, 338- 
360, 360 n., 477 n, mternal, 133, as 
absolute, 134, 343, 2430, associatian 
by, 342, 603, 606, law of, 603-607 
Controlled action, see Action controlled 
Convergence, 133, 134, 337, 338, 369, 
311. 314-317. 342 
Convex, 193, 199 

Co-operation between traces and stimuli, 
432. 450. 523 

Co-ordinated duo, see Duo organization 
Co-ordination of the eyes, 315 
Correspondence between phenomenal and 
real things, 303, 377-380 
Corresponding pomts, 366-371, 373, 314, 

315 

Couplings, 371 
Cratylus, 70 
Crescendo, 659, 660 
Cnteru of depth, see Depth entena 
Critical fusion frequency, 129-133, 184, 
187 

Culture, 19, 676, 677 

Cumulative disposiuon, 432, 433, 433, 

436. 438, 451 

Cune, P., 108, 109 
Customs, 409, 674, 676 
Cycloid, 384, 377 


Dahl, A., 493 

Dallenba^ K. M., 313, 341, 491, 493, 
509. 613 

Darrow, C W., 491 
Dead thmgs, 70 
Deqi sensibihty, 131, 390 
Der^d characters, 343, 346, 355-360, 
363, 364, 383, 391-393. 408, 595 
Dembo, T., 407, 408 f , 408 n., 410, 413, 

673. 674 

Demon-mask experiment, 339 
Density of energy, 189, 193, 194 
Depth perception, 160, 162, 163, 313, 
269, 370, 372, 273 

Depth criteria, 163, 366, 373, 274, see 
also Depth fiictors, combination of 
depth entena, 266, 273, 374 
Depth factors, 229, 335, 273 
Depth value, 312 
Descartes, R, 12 
DeSiIva, H R , 391 

Desire, 102, 315, 337, 368, 531, 535, 
610, 624 
Despot, 669, 670 
Determination, 335 

Determimng tendency, 559, 560, 374, 
375, 579. strength of. 574 
Development, 308, 309, 333, mental, 
332, 343, of consuncy, 227, 238-340, 
of Ego, 529, of figures, 396-398 
Difierence limen, 463, 477, 480, 481 
Dimensions of sumidi, J15, 116 
Dionysian philosophy, 416, 417 
Direct expenence, 35, 36. 39. 5*. 61, 
64. 67. 73. 597 

Direction of energy, 99, 100; see also 
Steenng 

Direcuon, temporal, 439, 445 
Direction as a detcrmuiant of consuncy 
of size, 94, 311, 236 
Direcuons, mam of space, igi, 215, 216, 
318, 234, 231, 255, 275 
Disapline of saence, 9 
Discontmuity of stunulation, 135, 139, 
147. 148, 151, 152, 173, 439: see also 
Inhomogeneity of stimulation 
Discrimination, 279, 444 
Discrimination experiments, i8g, 203, 

279 

Discnmmanda, 34 n , capaciues, 34 n. 
Disparate pomts, 367-269, 271-373 
Dispanty, see Retinal dispanty 
Displeasure, 19 

Duplaccment, 381-384, 287-390, 383, 
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Disunce, 133, 123, 311, 3 I 3 , 339, 330, 
336, 343, 344, 277-279, 294, 396, 301, 
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480, 481, normal, 336; m the brain, 
478> 479: ree alto Signs of distance 
Dutant stimulus, tee Stimuli, distant 
Distribution of quantities, 14 
Distribution of process, 138, 303, 616, 

633 

Dod^ R., 666 f 
Dominance, 417, 668, 669, 679 
Double images, 314-316 
Double representauon, 178 L, 181-183, 
191, 192, 260-262, 264, 451 
Double vcctonal determination, 334 
Dnesch, H , 378 
Drill, 547 
Dnve, 67, 416 

Dualism, 47, 308, 436, 560, 631 
Duncker, K., 281, 282, 283, 284, 385, 
287, 288, 384, 386, 389, 614, 627, 
630, 631, 634, 641, 643 
Dunlap, K , 536 n 

Duo organization, 153, 134, 162, 178, 
181; co-ordinat^ duo, 134, 183. 192, 
196, one on top of the other, 134, 
178 {, i8i f. 

Duration, 397, 398, 423, 447, 432, 

454 a 

Dynamic characters (properties), 43, 43, 
46, 72, 304, 391, 421. 594 

Ebbinghaus, H., 537 
Eberhardt, M , 253, 394, 398 
Eddington, A S , 28 n , 37 n. 

Education, 676, 677 

Effect, tee Transformation of processes 
by eficct, and Success 

Ego. 39-43. 47. 5i. 67, 113, 114, 121, 

149. 173. 17s. 197. 201, 206, 217, 
319, 221, 337, 280, 282, 284, 283, 

304. 317. 318-334. 338. 340. 341. 

344-346. 354. 355. 359-368, 371-374. 
384. 387. 389. 393. 394. 402. 405. 
409, 412, 414-422, 431. 446, 508, 514. 
517. 520-522, 525-527. 562, 583. 594- 
597. 607-613, 627, 633, 651, 654, 655, 
661-664, 667-674, 676, 679, 681, 682, 
-field (ego -objea), relation or organ- 
izanon, 113, lai, 358, 36a, 368, 373, 
392, 408, 419, 421, 584, 594-597. 609, 
610, 636, m trace system, 520, 522, 
523, 526; experiences, 325-328, level, 
671, upwards tendency of, 669-672, 
674, tee alto Complexity of E^, 
Localization of Ego 
Ehrenfels, C. von, 339 
~ ■ magery, . 

Eindnnghchl(ett 

Emstein, A., 42 

Eissler, K., 226, 227, 227 n^ 229, 230, 
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231. 233, 234, 234 n, 233, 236 
Elements, mental, 33, 104, 319, 360, 
393, 401, 394, 682, of b^viour, 310 
Emb^dedness, 622, 623 
Emmert, 212 
Emmert’s law, 2120. 

Emotion, 13, 325-327, 329. 335, 336, 
340, 345, 362, 364, 368, 400-408, 410, 
414-416, 527, 657-659, 661, cold, 413 
Empathy, 326, 407 
Emphasmng, tee Pomting 
Empirical depth criteria, 163 
Empuiosm, 133-160, 209, 210, 217, 218, 
223, 224, 279, 303, 312, 421, 423, 
519. 342, 627, 639 

Enclosing and enclosed area, 192, 192 n , 
202, 207, 259, 287, 311 
Energy, 99, 102, 173, 174, 189, I93, 
199. 199 n, 206, 237, 238, 375, 411, 

412, 453, 571-573. 636, 642, direction 
of. 99. 573. density of, 189, 193, 194: 
liberauon of, 99, 173, 573, release of, 
375. 658 

Engram, 424, 434, 493 
Environment, 27, 28, 36, 40, 67, 72, 
332, 646, 680, 681, tee alto Be- 
havioural environment and Geographi- 
cal envuonment 

Environmental field, tee Field, environ- 

Epiphenomenon, 63 
Episcotister, 143, 261-264 
Equality, 164-167, 182, 268, 271, 301, 
439, 440, 450, 453. 462-464. 634, 
655, tee alto Surulanty 
Equilibrium, 309-311, 314, 316, 317, 
33». 405. 415. 496, 498, 503. 639 
Equivalent grey, 133 
Error, 640, 641 
Ethics, 668 

Exactness of saence, 9 
Exatement, 339, 402, 414, 660 
Executive, 342-345, 357. 363. 39i. 40o, 

413, 326, 627; control of, 344, 334, 
355. 363. 364. 366, 369. 372. 418, 373 

Existence, 571, 614 
Expectauon, 398, 400 
Experience, 33, 44, 85, 94, 100, 104, 
>03, 137, 160, i6t, 163, 209, 210, 

217, 223, 224, 280, 303, 303, 335, 

336, 358, 360, 371. 372, 393. 421, 

463, 474, 509. 510, 529, 556, 589. 

602, 627, 629, 636, 637, 6390, 645, 
. _ . 1 , r 

Experience error, 97, 98, 105, 159, 181, 
209. 313 
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Explaining as opposed to understanding, 

Extenial forces of organization, 138, 139, 
141. 143. i45» 163, 171. 231, 449. 496 
External relauons, $70 
Eye movements, 208, 22a, 282, 304, 
311-318, 373, 384-389, 626, 653, tee 
alto Roaming eyes 

Factors of stroboscopic motion, 287, 292 
Facts, 4, 5, 6, 9, 18, 55, 176 
Factual connections, 55, 684 
Factual sequence vt causal connecuon. 

Failure, 341, 670, 671 
Familiarity, quality of, 550, 591, 592, 
594. 596. 61 1 

Faimlianty of figures, 146, 147, 158 
Familiarity of proverbs, 424 
Faraday, M , 42 
Fashion, 350, 674, 676 
Faugue, 100, 102, 173, 339, 339 0, 4*1. 
4«3 

Fear, 325, 344, 390, 402-405, 414, 415 
Feeling, ii, 19 
Feinbog, N , 144 n. 

Fiat, 418 

Field, 42, 47, 49-51, 58, 66, 67, 120, 
344. 346. 353. 391. 400. 480, 510, 
5". 5>3. 554. 567. 587. 631. 634. 
637, 645, 653, 661, behavioural field, 
tee Behavioural field, physiological 
field, tee Physiological field, economic, 
48, environmental, 69, 74, 113, 149, 
178, 326, 344, 368, 421, 431, 583, 
584, 594, 608, 610, 6ti, 636, phy- 
siological, 52, 53, psychological, 43, 
46, 49, 51, 145, psychophysical, 67, 
127, 198, 232, 266, 270, 317, 330, 

331. 355. 356. 368, 373, 374, 376, 

380, 402, 403, 435, 449, 529, 535, 

537. S^i. 637, 659, 680, 682, social, 
664, 679, total, 149, 346, 361, 363, 

368, 372, 375. 405, 409. 520. 521. 

608, 642, 658, 663, trace, 448-451, 
510, 511, 521, 522, 526, 528, 537, 

550. 552-555. 563. 568. 587. 588, 

601, 606-613, of vision, 203 (of 
hemianopics), 204 (reduced), of stress, 
231. 353. 407. 409 
leld action, tee Action 
igural after-effect, 210 
igure (as oppos^ to ground), 166, 
177. 183-211, 253. 369, 270, 272, 275, 
275 n, 276, 383, 291, 311, 314, 473 
iguredness, degrees of, 193, 194, 3O0, 
207, 31 1 

ilm colour, 114, 118 


Fiminess of separating walls, 340, 341, 
409 

First performance, 535, 538, 541, 533, 

556 

Fischer, A , 564 
Fittingness, 569, 638-644 
Fixation, 283, 285, 311-316, 318, 342, 
343. 37°. 389 
Flicker, 130-132, 142, 187 
Flight, 344, 366, 405 
Flugel, J. C , 320 
Fogclsongcr, H, M , 603 
Follower, 666-669 

Food, 355, 356, 3.S0, 363, aversions, 675 
Force, 43, 44, 46-48, 50, 67, 72, 98, 100, 
102, 117-119, 122, 127-129, 132-137, 

153. 145. 147-150. 164. 165, 173. 175. 

177, 184, 197-200, 231-234,237, 266, 
269, 270, 273, 274, 286, 315-321, 333. 
334. 342, 344. 353. 355. 357-359, 363. 
367. 371-375. 378-380, 383, 39a, 395. 
398, 402-414, 418-421, 439. 440. 449, 
450, 467, 476, 496, 507, 508, 527, 
535, 548, 560, 567, 568, 572, 574. 
582-585, 595, 602, 622, 624, 626, 631, 
634, 646, 658, 661, 673, 681, tee dto 
Attraction and Stress, of organization, 
129, 138, 140. i6t. 166. 206, 451, 
631, tee alto External forces of organi- 
zation and Internal forces of organiza- 
tion 

Force diagrams, 391, 405 
Forgetting, 420, 421, 516, 522-525, 527, 
545. 548, 620, 621 

Form, tee Shape, geometrical, 138, 140, 
dynamic, 138 

Forward acting inbibiDon, 481, 492, 493 
Framework, 72, 177, 183-185, 201, 211- 
213, 215-219, 221, 222, 224, 255, 275, 
282, 283, 304. 319. 348, 349. 351. 
384. 386, 389-391. 674-677 
Frank, H, 88, 92, 187, 198, 212, 237, 
238, 238 n,, 240 
Freeman, E , 278 

Frequency, 525, 579, 589; law of, 538- 
541, 551, tee alto Repetmon 
Frequency and normality, 221 
Freshness, 100, 102 
Freud, S , 331 
Frey, M. von, 62 
Fnght, 364, 661 
Fnngs, G , 603 

Fuchs, W, 135, 146, 147, 138, 202, 
203 f , 208 n , 261 
Function of saence, 9 
Function and structure, 206, 207, 207 n., 
ao8, 208 n., 314, 315. 375 
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Hertz, M, 168 
Heterogeneouf, stc Tasks, heterogeneous 
Hillebiand, F, 83, 386 
Hirsch, J., 675 

Hoffding, H, 561, $82, 583, 594, 598 
Holaday, B 229, 230, 235, 236 
Holes, 44, 45, 208-210 
Hollingworth, H, L., 474, 476 
Hollingworth, L., 667 
Homogeneity of fields, 43, 150, 15a, 281, 

289. 323, 324 

Homogeneity of stimulation, 110-113, 
126, 141, 147, 177, 289, 434, 448, 631 
Homogeneous tasks, see Tasks, homo- 
geneoui 

Homology, gestalt, 299, 300, 462 

Honzik, C A.. 586, 588 

Hoppe, F , 414, 670, 671 

Hornuc theory, 416, 417 

Hombostd, Z. M. von, 192, 208, 220, 

H-quobent, 242 
Huang I, 379, 5S4 n , 644 n 
Hume, D , 378, 383 
Humphrey, G, 308, 309, 3120, 316, 
333 0, 38a, 424, 429. 441, 529. 530, 
531. 532, 533. 534. 535. 536, 585 
Humphrey’s principle, 308, 316, 317, 332 
Hunt, W A, 415 
Hunter, W. S , 491 n , 529 L, 555 
Husserl, E , 570, 571 
Hypnosis, 492, 527 

Idealization of our youth, 52a 
Ideas, 332, 559, 614 

Identical pomts, see Corresponding points 
Identity, 285, 299, 300, 331, 332, gestalt, 
299 

Illumination, 169, 243, 248, 258, 277, 
304 

Illusion, 76, 79, 103, see also Optical 
illiisioa 

Images, 103-103, 33a, 393 . 442, 592. 

Impenetrability, 275, 305 
Implication, 640, 640 n. 

Impressiveness, 113, 189, 362 
Improvement, 541, 553-555, 585, 600 
Incompatibility, 346, 353 
Incompleteness of Ego, 661-663, of fig- 
ures, 327, 449; of jokes, 618-620, 622, 
644; of task^ 334-341. 525, 5550, 

Indifference, 353 
Indifference pomt, 474 
Individual, 650, 661 

Individual differ en c es , 30, 332, 633, 646, 

675 


Induction, 147, 148 
Inertia, 291, 305 
Infimts, 88, 89 

Inference by analogy, 407, 653, 659 
Inherited, 100, 329, 544, 549, see also 

Inhibition, 4820, associative, 557, 558, 
see also Forward acting inhibition and 
Retroactive inhibition 
Inhomogeneity of fields, 43, 44, 117, 
281, 282, 324 

Inhomogeneity of groups, 667, 668, 670 
Inhomogeneity of stimulation, 116, 119, 
120, 149, 150, 163, 169 L (continuous 
cha^e of stimulation), 262, 325, 376, 
434. 447. 545. 651. also Discon- 
tinuity of stimulation 
Imtial reproductive tendency, 567, 368 
Innate, 163, 336, 403, 548, 549, 656, 
see also Inherit 
Inside, 150, lyi, 181, 184 
Insight, 382, 383, 552, 628-631, 641, 
partial, 631, 641 
Insistency, 113, 116, 36a 
Instabili^, 120 (of homogeneous space), 
239. 143 (of very small figures), 148 
(of pomts), 149 (do), 389 (of frame- 
work), 390 (do ) 

Instinct, 67, 355, 356, 361, 403-406, 
416-418, 520, 656, 662, 668 
Insufficiency of b^vioural field, 46, 
49 f. 53. 67 

Integration (as a usk of science), lo, 
13, 17. 21. m> 571. 614, 683, 684 
Intrinsic relation, 569-571, 625, 631 
Intcilea, 8, 417 
Intcllectuahsm, 416, 417, 420 
Intelligence, 13, 509, 627, 646 
Intensity, 122 (distance dependent upon), 
128 (and organization), 129 (do ), 
134 (in contrast), low, 141-143, see 
also (instancy of mtcnsity 
Intentions, 341, 342, 354, 355, 357. 4*8- 
- 579, 583. 584, 


Interpretation hypothesis, 86-90, 94-96, 
103, loy, 224, see also Meamng theory 
Interruption of tasks, 334-338 
Introspection, 73, 319 
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Invariants, aiS, 319, 331, 334, 339, 355, 
283; of colour, 355, of motion, 283, 
384, 387-389, of shape, 222, 223, 233, 
333 n , of size, 323, 236, of whiteness, 
344 

Involuntary action, M Action, invmun* 


Irregulanty, 139, 141, 144, 159, 168, 
496. 497 

Irritability, 402, 658, €60 
Isolated material, 483-485, 487, 488, 
491. 507. 508. 545. 570. 599. 603, 
605, 666 

Isolation of persons, 667 

Isolation of systems, 339, 341, 409. 4i7. 

587. 633 

Isomorphism, 56, 62-66, 109, 305, 324, 
381-383, 402, 614, 684 


Jackson, H , 424 
Jacobs, M H , 477, 480 
Jaensch, E K-, 85, 86, 237, 241, 349, 
250, 250 n, 354, 255, 3550, 260, 
273, 276, 277, 378, 641 
James, W, 401 

James-Lange theory, 179, 401, 414 
Jastrow illusion, 32, 33, 90, 395, 346 
Jenkins, J G , 136 f„ 341, 491, 493 
Jokes, 616-633, diagrams, 619-623, 632, 
pattern, 617, incomplete and unfin- 
ished, tee Incompleteness of jokes, tee 
dto Completion of jokes 
Jost's law, 589 
Judgment, 85-87 
Jung, C G, 331 

Kant, 1 , 305, 549 
Kantor, J R, 375 

Kardos, L., 234, 337, 344 n , 248, 259 
Kirmin, T von, 428 n 
Karsten, A , 407, 410 f , 413 
Katz, D, 23411, 239, Z41. 242, 243, 
248, 249, 254, 259, 497, 500, 655, 
661, 669 

Katzaroif, D , 592, 593, 594 
Kenkel, F., 275 
King, S , 298 
Kir^hofTs law, 107 
Klagcs, L, 657 

Khmpfinger, S , 236, 337, 329, 233, 335, 
236, 238, 239 
Kluver, H, 19 n. 

Knee jerk, 310, 333 
Knowledge, 454 n , 625, 630, 637, 643- 
644 

Knowledge of behaviour, 39 
Koffka, K , 22, 34 n , 59, 66 n , 73, 115, 
127, 128, 137, 159, 169, 170, 171, 
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188 f, 190, 305, 310, 313 n., 2150, 
217, 245, 345 0., 249. 250, 351, 
351 n, 253. 255. 255 n, 258, 259, 
35911., 266, 271, 281, 382, 393, 395, 
296, 310, 332, 360, 437, 440 n, 
458 n., 467, 474, 510, 511, 514, 518, 
529. 548, 55a. 560 n, 562, 563, 
612 n, 613, 638, 638, 647, 66411. 
Kohler, W, 35, 39, 53, 57, 61, 63, 63, 
64. 73. 77. 85, 86, 87, 88, 89, 98, 
108, 109, 116, 136, 155, 159, 164, 
167, 168, 168 n, 173, 174, 1790, 
186, 193, 198, 307, 237, 381, 386, 
286 n, 298, 312 n, 315, 3150, 318, 
321, 322, 329, 346, 359, 361, 373, 
374", 375. 376. 379 0, 382, 383, 
388 f, 394, 395, 400, 402, 413, 441, 
441 n., 446, 451 n-, 458, 465, 465 n , 
466, 466 n., 467, 468, 470, 473, 476, 
477. 479. 480, 481, 508, 530, 536, 
537.543.550. 55«. 557. 561. 584. 597. 
599, 603, 628, 635, 636, 638, 643, 
650. 655. 656. 657, 665, 666, 683, 684 
Kopfermann, H, 153, 153 f, 159, 162, 
l8t, 164 £ 

Korsakofi syndrome, 593, 596, 597, 603 
Korte, A , 392, 393, 394, 394 n., 396 
Korte’s laws, 291-396 
Koster phenomenon, 277 
Kreezer, G, 509 

Knes, J von, 54, 55, 460, 461, 463, 464 
Krob, O, 25911. 

KUpe, 0 , 559 


Lake Cayuga, 217, 318, 331 
Lammer, E G, 333, 337, 330 
Language, 422, 454 0., 524. 534. 632. 
675. 676 

Lashley, K S , 55, 454, 454 n., 455, 456, 
457. 529. 530, 531, 546 
Latent ammdes, 563 
Latent learning, 555 
Latent leanung (Tolman), 547, 588 
Ijuenstnn, 0 , 236, 236 n , 441 f , 

441 n, 451, 452, 453, 465, 465 n, 
466. 468, 469, 470, 471, 472, 473, 
474. 475. 477. 478, 479, 480, 481, 
501, 502, 524 

Law of assimilation, tee Law of substitu- 


Law of associanon, tee Association, law of 
Law of closure, tee Closure 
Law of conugiuty, tee Contiguity 
Law of contrast, tee Contrast, law of 
Law of effect, tee Success, law of 
Law of equality, tee Equality 
Law of exercise, tee Frequency, law of 
Law of fittmgncss, tee Fittingness 
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Law of frequency, tee Frequency, law of 
Law of good contmuabon, 153, 155, ijg, 
168, 168 n, 171, 175, 209, 302, 332, 
376, 434, 437, 448-451, 464, 545, 553, 
569, 605, 607, 638, 639 
Law of gt^ shape, set Ckxxl shape 
Law of pragnanz, no, 138, 151, 171, 
174. 195. 197. 3“, 68a 
Law of proximity, tee Proximity 
Law of recency, see Recency, law of 
Law of reproduction, see Reproduction. 

Law of similarity, see Similarity 
Law of the simplest path, 301 
Law of size, igi-193 
Law of stability, see Stability, law of 
Law of substmibon, 583 
Law of success, see Success, law of 
Law of transpositioa (Brown), 289, 291, 
297 

Laws of organization, tee Organization, 
laws of 

Leadership, 666-670 
Leakage. 341 

Learning, 209, 354, 371, 372, 414, 421, 
42a, 455, 456, 460, 481, 482, 484. 
49>. 492. 505. 508, 509, 529-543. 544 
(defined), 546-549, 552, 553, 555*558. 
561, 564-566, 570, 581, 585. 625, 627, 
644, 645, 681; curve, tee Practice curve 
Legibility experiments, 189 
Lemur, 279 

Letter box example, 345, 354, 357 
Letter example, 333, 334, 342-344 
Level, colour, 256, see also Neutral level 
and Shift of level, general, 350, space, 
185 n , 285, of aspiration, 671, 672, 
tee also Personal standard 
Levels of saence, 49, 632 
Levelling, 498 
I^vy-Bruhl, L., 46 

Lewin, K , 44, 46, 47, 48, 266, 272, 333, 
333 0. 334, 34211.. 345. 353. 354. 
391. 405, 407, 414, 416, 417, 418, 
419. 420, 521, 561, 562, 571, 572. 
573. 574. 578. 579 f.. 579 0. 582, 
583, 584, 587, 602, 603, 608, 610, 
611, 611 n. 

Liberation of energy, 99, 173, 573, tee 
also Release of energy 
Liebmann, S., 126, 127 
Liebmann effect, 126-128, 171, 188 
Life, 10, 12, 13, 17, 22, 174, 423, 684, 
nature problem, 13 
Lifted weights, 465, 467, 471, 476 
Lindemann, E , 141, 14a, 276 
Lmdworsky, J., 378 
Lme-horopter, 267 n. 


Lines, 148, 150, 151 
Lipmonn, O , 638, 644 
Living things, 70, 72 
Localization, 212-214, 218, 265, 276, 
298, 384, 388, 463, 675, absolute, 
218; relative, 218, of E^, 216, 217, 
219, 221; of sound, 220 f., 313, of 
tnudi, 517 
Local sign, 117 

Ixical stimulation, 96, 97, no, 170, 192, 
214, 223, 227, 244, 2440., 379, see 
also Stimuli, proximal 
Locus of an excitaUon, 54 
Logic, 570. 571. 614, 631, 632, 642, 
668, 684 

Lbwenfcld, B , 313 

Maccurdy, J T , 207 n , 591, 591 n , 5 
594. 596 

McDougall, K , 644 
McDougall, W, 25. 319, 355, 356, 4 
403, 404. 405. 406, 416, 417, 4 
644, 662, 663, 679 
Mach, E, 6a, 63, 108, 169, 170, 171 
Mach rings, 170, 171, 447 
Machme, 403 
MacLeod, R. B , 241 
Maier, N R. F, 627, 631, 637, 641 

643. 644 

Mam directions of space, see Duecti 
Manifest organizatioo, see Organizati 
manifest 

Manipulanda, 30, 31 
Manners, 350, 409 
Maralion, G , 415 
Manna, A , 313 
Mactius, G , 91 , 241 
Mass reflex, loi 

Materialism, 11-13, 17, 19, 64, 65, 383 
Matter, ii, 12 

Maximum-mmimum properties, 107-109, 
116, 117, 171-174, 3”. 341. 549 
Maxwell, C . 42 

Maze experiments, 454, 539, 540, 546- 
548, 585, 586 

Maze habits, 454-456, 548, 551 
Meanmg, 13, 19-21, 26, 38, 86, 96, 163, 

174. 176, 307. 309-311, 382, 383, 55a. 

614, 625, see alto Significance 
Meanmgful material, 48a, 557, 558, 569, 
570 

Meamnglcss material, 522, 557, 558, 569, 
570 

Meaning theory, 85, 86, 88, 89, 94; see 
alto Interprctatuin hypothetu 
Measure of constancy, 226, 227, 234, 
234 n.. 238. 242 
Measurement of will, 574 
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Mechaniun, at, 308, 314, 331, 404, 417, 

631 

Medium, 98, 99, 109 
Melody, 327, 431 -4381 4481 430i 460, 
510, 515. 516. 516 n., 533, 553. 649. 
transposition of, 460, 510 
Memory, 51, 241, 305, 33a, 333, 335, 
336, 384. 393. 420. 421. 423. 424. 
428, 429. 431. 438. 452-454. 459. 460. 
464, 474. 482, 486, 488, 493. 506, 
513. 317. 519-521, 524. 530-532, 538, 
541. 557. 590, 398. 612, 625, 679, 
681, m physics, 428, 458, spatial and 
temporal compared, 446, functions of, 
461, 462, 482, 506, 509, 681, colour, 
241, 241 n 

Me-ness, feeling of, 593, 594 
Mental chemistry, 124 
Mental development, 332, 542 
Mental elements, see Elements, mental 
Mental nearness, 666, 667 
Mental permanence, 333 
Metaphysics, 18, 416, 683, 684 
Metzger, W, lit, 113, 114, 116, ttS, 
IZ9, 121, 122, 123, 124, 129, 296, 298, 
301, 302, 303, 468 
Meyer, H , 134 
Micropsia, 237, 277, 278 
Microstructure of stimulus, 114-117, 119, 
122, 123, 125, 129 
Mikesell, W H , 136 f 
Mind, to, 12, 13, 21, 22, 23, 47, 48, 
174. 17s. 433, 631, 682, 684, body 
problem, 13, 47, 67, 436 
Mind of the other person, 361, 407, 655- 
659 

Mintz, A, 128, 253, 477, 480, 586 
Mirror world, 215, 216 
Model of ourselves, 515-517, 519 
Molar behaviour, 25-27, 30, 41, 52, 56, 
_ _ 58, 59. 65, 66, 374, 375 


Molecular behaviour, 25-27, 52, 65, 374, 
375 

Molecular theory of physiological proc- 
esses, 55, 56, 63, 64 
Monochromatic illumination, 257 
Monotonous series, 482, 484, 491, 504, 

507. 516. 570 

Moon, 78, 81, 94, 95, 279, 285 
Morals, 350, 409, 688 
Moral saences, t8, 26 
Mosaic of stimulauon, 75, 84, 97, 98, 
105, ao9, 659 

Motion, 78, 84, 179, 219, 276, 277, 280- 
304, 318, 319, 370-372, 380, 381, 384, 
386-389, 435, 438, 451, 510-512, 681. 
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acoustic, 281 n , 303, induced, 282 f., 
287, 318, 384, 389; intersensory, 
303!, “real,” 281, 286, 288, 295, 
298, stroboscopic, 281, 286-288, 291- 
295, 298-301, 303, 371, 372, dual, 
287, partul, 287; singular, 287; see 
also factors of, Uctual, 281 n , 303; 
direction of, 276, 288, 510, as char- 
acteristic of things, 71, 72 
Motor of events, 571-573, 579, 584, 602 
Mountain railway, 217, 21S, 224, 228 
Movements of fusion, 315 
Movements of limbs and the body, 67, 
208, 217, 222, 342-344. 371. 373. 374. 
384, 386, 413. 514. 515, 5»7. 626, 
628 n , 653, 656, 658, 681 
Muller, E A , 249, 250, 250 n , 253 
Muller, G £,62, 63, 113, 2150, 219, 
491. 500, 508, 525, 543, 567, 568, 583 
Multiple response prmaple, 544 
Multum non multa, 5, 6 

Nativism, 160, 312, 316 
Nature, to, 12, 13, 16, 17, 174, 175, 
423, 684 

Nearness and dearness, 277, 278 
Needs, 102, 325, 327, 329, 342, 344, 
345. 354-358, 360, 364, 368, 382, 391, 
392. 394. 395. 419. 421. 571-573. 588, 
625, 627, 66a 

Neurones, 55, 310, see also Connections 
of neurones 

Neurotic symptoms, 344 
Neutral levd, pnnaple of, 255, 256, 258 
Newman, £ B , 276, 276 n 
Newton, 1 , 41, 42, 281 n., 451 
NoU, A, 212 n. 

Non-nouced, 85-87, 105, 149, 398 
Nonsense syllables, 481-484, 490-492, 
507. 508, 543, 544. 557. 560-566, 
569. 570. 574-578, 585, 589 
Non-silent organization, see Orgamza- 
Don, non-silcnt 
Normal distance, 236 
Normality of ffameworlt, 221, 222 
Normality and frequency, 221, 222, 503 
Normalizing, 498, 499, 501, 502 
Not-thmgs, 70-72, 177, 185, 186 f 
Nudear plane, 266-269 

Ob)ect-£go relation, see Ego-field rda- 

Objections to trace hypothesis, 452-464 
Objecuve standards, 347, 348, 351 
Object!, 175, a>7. *85, 324, 329, 344- 
347. 358. 359, 363. 373. 39i, 392, 
595, 610, 643, 654 
Ocular system, 285 
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Oculomotor system, 311, 316, 370, 373, 
387-389 

Ogden, R. M., 628 n., 647 
One-sided function of contour, tee Con- 
tour 

Oppenheuner, E, 376, 283, 290 
Optical illusions, 78, 212, 275, 310, 641 
Order, 13, 15-17, 22, 174. 175, 307. 
309-312, 316, 355, 474, 519, 559, 560, 
588, 684 

Organism, 48, 308-310, 33i-333» 346. 
365. 368, 369, 372, 373, 401, 424, 
514, 520, 530, 535, 536, 541, 548, 
549, 626, 637, 646, 648, 664 
Organization (general), 67, 99, 100, 105, 
107, no, 174, 176, 266, 269, 314, 
317. 376, 381, 393-395. 401, 402, 417. 
419. 431. 437-439. 441. 464. 496. 5«2. 
314. 519. 5*0. 549. 550, 564. 567. 

569. 570. 571. 578. 594. 598, 599. 

601, 604, 612, 625, 628, 63a, 642, 

646, 647, 653, 654, 657, 663-663, 
670. 677, 681, 681, tee atm Duo 
organization and Unum organiza- 
tion, ideational, 569, 632, 640-642, 
357. 381-384, 402, 404, 421, 
tee also non-stlent, non-silent, 317, 352- 
354. 403s perceptual, 98, 106, 110, 
211, 230, 240, 269, 396, 300, 304, 

305, 318, 342. 343. 352. 360. 361, 

365. 375. 398, 400, 477. 488, 513. 

524. 554. 569. 584. 598. 631, 632, 

681, tee alto spatud, physical, 107, 

lensory, tee s>erceptual, silent, 317, 

?j8 , 346. 357. 381, 382, 384, 403, 

spatial, 117, 118, 120, 131, 125, 127, 
136-155, 159, 161, 164, 165, 167, 
1670, 168, 171, 173, 179, 183, 184, 
188, 190-193, 195, 196, 198-100, 305- 
210, 315, 216, 331, 235, 236, 253, 
260-266, 371, 373, 274, 276, 311, 315, 
332. 434. 438. 439. 447. 448. 453. 

462, 464, 482, 486, 331, 639, 640, 

658, 659, temporal, 433, 434, 437- 
439. 447. 659, trunensional, 159-164, 
178, 300, 365, 366, of Ego systems, 
342. 633. of traces, 339, 340, 449, 
450 n., 453, 461, 463, 474, 488, 491, 
493. 517, 519. 520, 544. 563, 564, 

566, 572, 583, 584, 605, 621, 632, 

laws of, 158, 159, 164, 175, 177, 193, 
301-303. 305. 323. 392. 421. 451. 464. 
483, 488, 489. 493. 496, 545. 549. 
633, 640, 654, 682 

Orientation, 184, 185, 190 L, 224, 328- 
230. 332-235, 255, 363, 2750, 288, 
290, 304, 319; normal, 221, 234, 330, 
331. 236, 255 


Other person’s emotions, tee Mind of 
the other person 
Outside, 150, 151, 181, 184 
Over-estimation of the verb^, 313, 375, 
276, 376 n 

Overlappmg of contours, 163, 274 
Ov tianlfinfl , M., 337 

Pam, 335, 327, 328, 414 
Paired associates, 483, 490, 560-562, 375, 
589, 623 

Pairs, leanung of, 564-566, 569 
Paranou, 665 

Paresis of eye muscle, 386-389 
Part and whole, 36, 176, 569, 601, 602, 
665, 681 

Peckmg list, 668, 669 
Pcrcepuon, 78, 85, 88-90, 103, 105, no, 
148, 172, 305. 366. 393I 400. 432, 
482, 486, 488, 489, 506, 507, 510, 
573. 588, 599. 632, 633, 679 
Perceptual constancies, 34, tee alto Con- 
stancy 

Performance (or process) vt accomplish- 
ment, 530, 537-540, 553, 564, 580 
Penmetne test, 204, 205 
Periphery of retina, 146, 301, 303, 204- 
208, 315 

Perkins, F J, 6t, 454, 4571, 458 n., 
459. 460, 493, 494, 495. 495 n , 496. 
497. 498, 499. 526 
Permeability, loi, 102 
Persistence trough time, 333, 333, 448 
Personality, 67, 331, 419, 676-679, 682 
Personal standard, 341, tee ttlm Level 
of aspiration 

Persons, 655, 657, 661, 667 
Perspective, 79, 280 
Perspective dnwmgs, 161 
Phantom limb, 517 

Phenomenal regression to the real ob- 
ject, 225, 226, 233, 243, 250, 251 
Phenomenology, 73 

Philosophy, 4, 6, 11, 12, 20, 48, 378, 
383. 416, 417, 423, 614, 684, 68s 
Phylogenetic senes, 310 
Physics as a molar saence, 57 
Physiognomic characters, 359-363, 365, 
382, 392, 407, 594, 654-658, 660, 677, 
678 

Physiological correlates, 62, 65, 398 (of 

Physialogical field, 52, 53, 63, 69 
Physiological changes in emotions, 401, 
414-416 

Physiological pattern, 58, 59, 3160. 
Physiological theories, 84, 97: tea aim 
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Molar and Molecular physiological 
dieones 

Physiology, 26, 52 
Piaget, J , 46, 379. 670 
Picture on the photographic plate, 74, 
75. 98 

Picture on the retina, 75, 98 
Pilzecker, A., 491, 567, 368, 583 
Pleasure, 19, 325, 327, 552 
Pointing, 498-501 
Points, 148-150, 394, 400, 447 
Point-to-pomt corrctpandence between 
stimulation and the loolcs of things, 
84. 87 

Poppelrcuter, W., 146 
Poativism, 17, 18, 21, 22, 222, 379, 380, 
383, 639, 684, 685 
Posture, 389-391. 514-517 
Practice, 536-538, 54i, 546. 553. 571. 
586, curves, 553, 556, tee alto Repe- 
tition 

Pragnanz, tee Law of pragnanz 
Pratt, C C, 470, 471, 472 
Present, 424, 433-436, 448 
Primary retenovcness, 431, 433, 435, 438 
Primitive people, 360, 650 
Pnnaple of the neutral level, tee Neu- 
tral level 

Pnnaple of the shift of level, tee Shift 
of level 

Problem of acbevement, 54*-544. 547. 

553. 556, 627 
“Problem of memory,” 541 
Problem solution, 461, 625, 626, 630, 
631, 633, 634, 636-643 
Process m extension, 59, 60, 62, 63, 97, 
no, 115 

Products of social activity, 653, 674-676, 

679 

Production (Graz School), 559 
Pronouncedness, 243 
Propensities, 662-664, 668 
Proper percepnon, 347, 348, 35 1. 35» 
Proximal stimulus, tee Stimuli, proxunal 
Proximity, 149, 164-167, 270, 273, 299, 
301, 315. 329, 462, 464, 481, 483, 
489. 493. 513. 558, 569. 570. 599. 
605 

Pseudofovea, 202 
Psychoanalysis, 50, 51, 331, 670 
Psychological group, tee Group, psycho- 
logical 

Ptychohgitmut, 570, 571 
Psychology, 3, 4, 6, 10, 13, 15, 19-22, 
24, 26, 27, 35, 49, 53, 174, 306, 332, 
379. 570, 571, 614, 668, expenmental, 
18, 19, ddfimuons of, 25, task at, 
67 L, without consaoutness, 35 


Pugnaaty, 364-366 
Pupillary reacbon, 241, 310 
Purpose, 522 

Puiposiveness, 311, 355, 404, 559 
Pursuit (eye movements of), 311, 313, 

314. 318 

Puzzle box experiments, 548, 551, 553 
Puzzle pictures, 83, 343, 352 

Quadratic equabon, solubon of, 629, 630, 

633. 634. 641 

Quality, 13, 14, 31, 22, 108, 174, 175 
Quanbty, 13, 14, ai, 22, 108, 174, 175 
Quasi-needs, 342. 355. 357. 368, 395. 

41 1. 573. 573. 609 
Quasi-stabonary processes, 108 
Q-quobent, 234 n , 242 

Random movements and behaviour, 625, 
629. 645 

Rabonality of science, 6 
Rats, 356, 454. 455, 546, 547, 586, 
587. 644 

Readmg, 317, 318 
Reality, 33, 35 

Reality of shape, 139!, 132, 137, 138, 
379 

Recall. 337. 338. 340. 461, 463. 481. 

484, 485. 488-49*. 494. 506-508, 521, 
522, 534. 525. 545. 584. 593. 594. 
597. 603, 604, 612, 613, 618-631, 
624, 625, 629, 630, 644, tee alto Rt- 
producbon 

Jiecency, 525, 541, 599, 618, law of, 551 
Recogmbon, 444, 460, 461, 463, 481, 

485. 492, 494, 495, 497, 506, 515- 
517, 550, 561, 562, 591-598, 600- 
604, 608, 610, 611, 6iin, 613, 621, 
681, spontaneous, 610, 61 1 

Reducbon screen, 242, 248, 256, 257, 
261, 262 

Reflex, 50, 55, 58, 310, 31 1, 313, 314, 
316, 317, 355. 363, 369: tonic, 317. 
369. 370, 371; arc, 310, 316, 317, 

344, 626 

Regulabon of behaviour, 28, 31, 37, 40, 
44. 369. 588, 634 
Regulanty, 109, no, 167 
Roiicabon, 401, 403, 416, 424 
Relabon between b^viourid and phy- 
siological field, S3 

Relabon between geographical and be- 
havioural environment, 46, 49, 69, 78 
Relabon between retinal and phenomenal 
Imes, 214-216 

Relation, new, learning of, 509, 510, 
513. 559. 612 
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ReUtioiM of stimulation, 134 (as deter* 
mming contrast) 

Relanve propemes of parts, 666j of 
stunuli, 319, 311, 365, of traces, 503 
Relativism, 347, 351 
Release of energy, 37s, 658; tee tdto 
Liberation of energy 
Relief of stresses, 342*344. 366. 367. 373. 

409, 411, 419, 430, 662 
Rdsgion, 8 

Remembering, 336, 337, 488, 517, 637 
Reorganization, 646, 647, in perception, 
506, 507, 514, 643, 644; in thinking, 
637, 628, 631, 634, 636*638, 643-643, 
of social field, 66$ 

Repeated material, 483, 484, 487, 488, 
490. 492, S24. 570. S99. 603. 666 
Repetition, 396, 397, 410, 456, 508, 331* 
534. 536. 536 n-. 537-551. 554-556. 
590 

Represcntabon without colour, 178!, 
181 

Reproduction, 104, 460, 463, 494, 495, 
506, 513, 515, 516, 556, 560*568, 
57». 573. 575. 581-584. 587. 589. 
598, 605, 611*613, 624, 634, auto- 
matic (spontaneous), 572-574, 584, 
587, 588, 396, 60a, 607, 613, of de- 
signs, 493, 497, 501*504, 536, of op- 
posites, 605, law of, 566*568, tee alto 
Recall 

Repulsiveness, 353, 355, 393 
Resolves, 355, 368, 573 
Restless activity, 414 

Restorff, H von, 432, 433, 463 n., 481, 
482, 483, 484, 483, 486, 487, 488, 

489, 490, 491, 492, 501, 502, 504, 

505. 507. 508, 316, 334, 536, 544, 

546. 569. 570. 592, 597. 599. 603. 

666, 667 

Results of behaviour, 306, 307, 309 
Results of social acuvity, tee Piquets of 
social activity 
Resumption of tasks, 337 
Retained members, 484, 486 
Retention, 484, 485 

Retina, 139, 145, 308, 213, 314, 315, 
244, 246, 312-314. 377. 387. 659. 

660; tee alto Centre of retma and 
Periphery of retina 

Retinal correspondence, 267, 368, 273, 
tee alto Corresponding points 
Retinal dispanty, 160, 213, 235, 236, 
366-268, 270, 372, 274, 315, tee eito 
Binocular parallax and Disparate 
points 

Retinal elements, 311 
Retinal horizon, iii 


Retinal image, 196, 199, 309, 317, 323* 
334, 235, 238, 2380, 261, 277, 278, 
388, 384, 385, 659, of an after-image, 
198, 199, tee Urn Picture on the 

Retinal points, 370, 385, 386 
Retroactive i^biuon, 341, 481, 490- 

492, 505 

Reversible perspective, 83 
R6v6sz, G , 33, 33, 34, 90 
Rhythm, 431-434. 437. 438, 441. 50>>, 

564. 565. 569 

Rigidity, 633, 646 

Rdke, R. M, 360 

Roammg eyes, 313, 314 

Robinson, £ S, 491, 558, 558 n , 583 

Roclofs, C O, 281, 386 n. 

Rods, 201, 208 

Rote learning, 543, 548, 560, 561, 564 
Rothschild, H, 143!, 198 
Rubin, E, 177, 181, 183, 186, 190, 193, 
195, 210, 360 n , 283, 284. 318, 377 
Rutherford, E , 57, 57 n. 


Sakuma, K., 366, 272 
Sapir, E , 675, 676 

Saturation (of activity), 410-414, range, 

413. 414 

Saturation (of colour), 353, 354, 497, 
498 

Saving method, 589 


Sebeerer, M., 15 n 

Scfaelcr, M , 13, 360 

Schema (Head), 5i5-5t7. 5t9. 520, 612 

Schiller, P von, 277, 398, 300, 301, 303 

Schjelderup-Ebbe, T, 665, 668, 669 

Scholz, W., 286 f, 3150 

Schnever, W , 374 

Schulte, H , 665 

Schumann, F , 593, 598 

Schumann tachistoscope, 130 

Schur, £., 91, 94, 95 


Science, 5-9, ii, 18, 20-23, 49. 307, 
347. 378, 383. 648. 685, and conduct, 
7; and ichgion, 8, function of, 9 
Sea charts, 194 
Search for a name, 525, 584 
Seeing (two meanings), 180 
Segregation, 98, 135, 136, 128, 129, 137, 

147. 151. 152, 165. 171. 175. 177. 

181, 191, 199, 300, 203, ao8, 309, 

275. 276, 385, 313, 319-321, 323-325, 
328, 331. 333. 346, 348, 362, 376, 

434, 437. 439. 443. 447. 449. 453. 

507. 514. 545. 594. 632, 659, 665. 

666, 667 

Selection of (acts, 8, 61, 380 
Selection of co-operatmg retinal pomts. 
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270, 272; of procesi in motion, 298- 
302; of tool, 638, 642. of trace by 
process, 436. , " . ' ' 

5t3. 53>. 533. 583. 598-607, 615-618 
Self, 47. 319. 324. 325. 341. 342, 366. 

409, 520, 672, 679, tee alto Ego 
Selz, O, 560, 5600. 

Semon, R., 598, 598 n 
Sensation, 13, 19, 55, 67, 73, 85, 88-90, 
96, 103-105, 124, 224, 266, 310, 318, 
319. 360, 393. 394, 398, 435. 542. 
543. 559. 592 

Sense of colour, 365, of motion, 365, of 
shape, 365, of space, 365 
Sente mo^itiet space, 303 
Sense organs, 74 
Sentence, 433. 434. 437 
Sentiments, 368, 400 
Separation of and environment, 361, 
363. 420 

Set, 300, 303, 579-584, 607, 610, 613 
Shadows, 163, 274! coloured, 258, 259 
Shape, 125, 132-139, 142, 147, 148, 150, 
152, 156-161, 167, 168, 170, 175, 177, 
181, 183, 185, 202, 205, 206, 209, 

211, 216, 219, 222, 232, 233, 235, 

265, 273, 283, 301, 303, 304, 319, 

357. 359. 379. 437. 438, 443, 449, 

463, 559, 569, 632, 656, 659, 681, 

reality of, 129 L, 132, 137, 138, 379, 
as characteristic of things, 71, 72, tee 
alto Good shape and Constancy of 
shape 

Sharpening, 498 
Shell sho^, 374 
Shepard, G F , 603 
Sherrington, C S, 100, 415, 41611. 
Shift of level, pnnaple of, 255. 256, 258 
Short time of exposure, 141, 142 
Sign, 160, 391 
Sign-gestalt, 391 
Signs of distance, 160 
Signals, 357, 358, 360, 382, 391 
Significance, 13, 17, 19, 21, 26, 174-176, 
614, 677, 684, tee alto Meaning 
Silent organization, tee Organization, si- 
lent 

Similarity, 474, 481, 485, 486, 488-491, 
491 n, 493, 583, 598-604, 607, 654, 
655, 661, 662; association by, 542, tee 
alto Equahty 

Simpliaty, 109, no, 131, 138, 141, 142, 
146, 147, 151, 157, 158, 168, 171, 
185-187, 195-197, 224, 231, of maxi- 
mum event, 109, 171-174, 199, 454, 
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584. 583, 587. 596, 609, 626, 627, 
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Philosophical Studies. By G. E. Moore, L*tt.D., Professor 
of Philosophy m the University of Cambndge, author of 
‘ Pnndpia Ethica,’ editor of ‘ Mmd 15s. net. 

■ Students of philosophy will welcome the pubhcation of this volume It is 
full of mterest and stunnlus, even to those whom it fails to convmce ’ — 
Oxford Maganne ' A valnable contnbution to philosophy ' — Spectator 

The Misuse of Mind : a Study of Bei:gson’s Attack on Intel- 
lectualism By Kartn Stephen Preface by Henn Bergson. 
6s. 6d. net. 

‘ This IS a book abont Bergson, but it is not one of the ordinary popular 
expositions It is very short , but it is one of those books the quahty of 
which 13 in mverse ratio to its quantity, for it focusses our attention on one 
single problem and succeeds m bringing it out with masterly clearness ' — 
Times Literary Supplement 

Conflict and Dream. By W. H. R. Rivers, M.D., Lttt.D., 
F.R.S. Preface by Professor G. Elliot Smith 12s. 6d. net 

* Rivers had that kind of commanding vigour that is one of the marks of 
gemus Nothing could be more fascinating than to watch him separating 
the gold from the alloy in Freud's theory of dreams His book is as difierent 
from the usual Freudian book on the same subject as is a book of astronomy 
from a book of astrology ’ — Daily News 

Psychology and Politics, and Other Essays. By W. H. R. 
Rivers, F.R.S. Preta-cehy Professor G. Elliot Smith. Apprecia- 
tion by C. S. Myers, FJ{.S. 12s. 6d. net. 

* In all the essays m this volume one feels the scientific mind, the mind 
that puts truth first Each of the essays is mterestmg and valuable ' — 
New Leader ' This volume is a fine memorial of a sohd and cautious 
scientific worker ’ — Havelock Ellis, in Nation 

Medicine, Magic, and Religion. By IV H. R Rivers, F.R.S. 
Preface by Professor G. Elliot Smith. Second edition, los. 6d. 
net. 

‘ This volume is a document of first-rate importance, and it will remam as 
a worthy monument to its distinguidied author ‘ — Times Literary Supple- 
ment ' Always, as we read, we feel we are m close contact with a mind 
that IS really thinking ’ — Nation 

Tractatus Logico-Philosophicus. By Ludwig Wittgenstein. 

Introduction by Bertrand Russell, F.R S. los. 6d. net. 

‘ This IS a most important book containmg original ideas on a large range 
of topics, forming a coherent system which is of extraordinary mterest and 
deserves the attention of all philosophers ’ — Mind ‘ Quite as exmtmg as 
we had been led to suppose it to be ’ — New Statesman 

The Measurement of Emotion. By W. Whately Smith, M.A. 

Foreword by WiUiam Brown, MJ)., D.Sc. los. 6d. net. 

‘ It should prove of great value to anyone mterested m psychcdogy and 
familiar with current theories ; while the premsioa of the author’s methods 
forms em object lesson m psychological research ’ — Discovery 
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Scientific Thought. By C. D. Broad, Lttf.D., Lecturer in Philoso- 
phy at Trinity Collie, Cambridge. Second edition, i6s. net. 

* This closely-reasoaed and parhcularly lucid book is certain to take a chief 
place m the discussions of the nature and import of the new concepts of 
the physical umverse The book is weighty with matter and marks an 
intellectual achievement of the highest order ' — Times Literary Supplement 

P^chological Types. By C. G Jung Translated with a 
foreword by H. Godwin Baynes, M.B. Third edition, 25s. net 
‘ Among the psychologists who have something of value to tell us Dr Jung 
holds a very high place He is both sensitive and acute , and so, like a 
great writer, he convinces ns that he is not inadequate to the immense 
complexity and subtlety of his material We are conscious throughout of 
a sensitiveness, a wide range of understanding, a fair-mindedness, which 
give us a real respect for the author ’ — Times Literary Supplement 

Character and the Unconscious : a Cntical Exposition of the 
Psycholt^ of Freud and Jung. By J H. van der Hoop. 
los 6d. net 

' His book IS an admirable attempt to reconcile the theories of Jung and 
Freud He shows that the positions taken up by these two psychologists 
are not as antagomstic as they appear at first sight The book contains a 
very adequate account of Freud’s teaching in its sahent features, and his 
treatment of both theories is clear and sympathetic ' — New Statesman 

The Meaning of Meaning : a Study of the Influence of Lan- 
guage upon Thought By C. K. Ogden and I A. Rtchards 
Supplementary Essays by Professor B. Maltnowskt and F. G. 
Crookshank, M.D , Third edition, 12s 6d net. 

‘ The authors attack the problem from a more fundamental point of view 
than that from which others have dealt with it The importance of their 
work IS obvious It is a book for educatiomsts, etbnolc^sts, grammarians, 
logicians, and, above all, psycholc^sts The book is written with admirable 
clarity and a strong sense of humour ’ — New Statesman 

Scientific Method. By A. D. Rttchte, Fellow of Tnmty College, 
Cambndge. los. 6d net. 

‘ The fresh and bright style of Mr Ritchie’s volume, not without a salt of 
humour, makes it an interesting and pleasant book for the general reader 
Taken as a whole it is able, comprehensive, and right in its main argument ' 
— British Medical Journal ‘ His bnlhant book ’ — Daily News. 

The Psychology of Reasoning. By Eugento Rtgnano, Pro- 
fessor of Philosophy in the Umversity of Milan. 14s. net. 

‘ The theory is that reasomng is simply imaginative experimenting Such 
a theory offers an easy explanation of error, and Professor Rignano draws 
it out in a very convincing manner ’ — Tunes Literary Supplement 

Chance, Love and Logic : Philosophical Essaj^. By Charles 
S. Peirce Edited with an Introduction by Moms R. Cohen. 
Supplementary Essay by John Dewey. 12s. 6d. net. 

It IS impossible to read Peirce without recognizing the presence of a superior 
mind He was somethmg of a gemus ' — F C S Chiller, m Spectator 
’ It IS here that one sees what a bnlhant mind he had and how mdependently 
be could think ’ — Nation 
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The Nature of Laughter. By J. C. Gregory. los. 6d. net. 

‘ Mr Gregory, m this fresh and stimulating study, joins issue with all his 
predecessors In our j udgment he has made a distmct advance in the study 
of laughter , and his remarks on wit, humour, and comedy, are most dis> 
criminating ' — Journal of Educahon 

The Philosophy of Music. By WtUtam Pole, F.R.S , Mus Doc. 
Edited with an Introduction by Professor E. J. Dent and a 
Supplementary Eissay by Dr. HatntUon Hartndge. los. 6d. net. 
‘ This is an excellent book and its re-issue should be welcomed by all who 
take more than a superficial interest in music Dr Pole possessed not only a 
wide knowledge of these matters, but also an attractive style, and this 
combination has enabled him to set forth clearly and sufficiently completely 
to give the general reader a fair all-round grasp of his subject ’ — Discovery 

Individual Psychology. By Alfred Adler. Second edition, 
i8s. net. 

‘ He makes a valuable contribution to psychology His thesis is extremely 
simple and comprehensive mental phenomena when correctly understood 
may be regarded as leading up to an end which consists m estabhshing the 
subject's supenonty ' — Discovery 

The Philosophy of ‘As If*. By Hans Vaihinger. 25s. net. 

' The most important contribution to philosophical hterature in a quarter 
of a century Briefly, Vaihinger amasses evidence to prove that we can 
arrive at theories which work pretty well by " consciously false assump- 
tions " We know that these fictions in no way reflect reahty, but we treat 
them as if they did Among such fictions are the average man, freedom. 
God, empty space, matter, the atom, infimty ’ — Spectator 

Speculations : Essays on Humanism and the Philosophy of Art. 
By T E. Hulme. Edited by Herbert Read. Frontispiece and 
Foreword by Jacob Epstein. los. 6d. net. 

‘ With Its peculiar merits, this book is most unhkely to meet with the 
shghtest comprehension from the usual reviewer Hulme was known as a 
bidhant talker, a bnlhant amateur of metaphysics, and the author of two 
or three of the most beautiful short poems in the language In this volume 
he appears as the forerunner of a new attitude of mind ’ — Criterion 

The Nature of Intelligence. By L. L. Thurstone, Professor 
of Psychology m the Umversity of Chicago los. 6d net. 

' Prof Thurstone distinguishes three views of the nature of intelhgence, 
the Academic, the Psycho-analytic, the Behaviourist. Against these 
views, he expounds his thesis that consciousness is unfimshed action His 
book is of the first importance. All who make use of mental tests will do 
well to come to terms with his theory ’ — Times Literary Supplement 

Telepathy and Clairvoyance. By Rudolf Ttschner. Preface 
by E. J. Dingwall. With 20 illustrations, los 6d. net. 

' Such investigations may now expect to receive the grave attention of 
modem readers. They will find the material here collected of great value 
and interest The chief mterest of the book hes in the experiments it 
records, and we think that these will persuade any reader free from violent 
prepossessions that the present state of the evidence necessitates at least 
an open mind regarding then: possihihty.' — Times Literary Supplement 
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The Growth of the Mind : an Introduction to Child Psychology. 
By K. Koffka, Professor in the University of Giessen. Fdth 
edition, revised and reset. 15s. net 
■ His book IS extremely interesting, and it is to be hoped that it will be 
widely read ’ — Tvmes Literary Supplement Leonard Woolf, reviewing this 
book and the following one in the Nation, writes ' Every serious student 
of psychology ought to read it [The jipes], and he should supplement it by 
rc^ing The Growth of the Mind, for Professor Kofika joins up the results of 
Kbhler’s observations with the results of the study of child-psychology ’ 

The Mentality of Apes. By Professor W Koehler, of Berlin 
University Third edition, with 28 illustrations, los 6d net 
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Physique and Character. By E. Kretschmer, Professor in the 
IJmversity of Marburg. With 31 plates, 15s. net. 

‘ His contnbutioiis to psychiatry are practically nnknowii in this country, 
and we therefore welcome a tra^lation of his notable work The problem 
considered is the relation between human form and human nature 
Such researches must be r^arded as of fundamental importance We 
thoroughly recommend this volume ’ — Bnitsh Medical Journal 

The Psychology of Emotion : Morbid and Normal. By 
John T. MacCurdy, M.D. 25s. net. 

‘ There are two reasons m particular for welcoming this book First, it is 
by a psychiatrist who takes general psychology seriously Secondly, the 
author presents his evidence as well as his conclnsions This is distmctly 
a book which should be read by all mterested in psychology Its subject 
IS important and the treatment interestmg ’ — Manchester Guardian 

Problems of Personality : Essays in honour of Morton Prince. 

Edited hy A. A. Roback, Ph D. Second edition, i8s net. 

' Here we have collected together samples of the work of a great many of 
the leadmg thinkers on the subjects which may be expected to throw hght 
on the problem of Personality Some such survey is always a tremendous 
help in the study of any subject Taken all together, the book is full of 
interest ’ — New Statesman 

The Mind and its Place in Nature. By C D. Broad, Litt D., 
Lecturer in Philosophy at Trinity College, Cambndge Second 
impression i6s. net. 

‘ Quite the best book that Dr Broad has yet given us, and one of the most 
important contributions to philosophy made m recent times ' — Times 
Literary Supplement ' Full of accurate thought and useful distinctions 
and on this ground it deserves to be read by all senous students ' — Bertrand 
Russell, in Nation 

Colour-Blindness. By Mary CoUtns, M A , PhD Introduc- 
tion by Dr. James Drever. With a coloured plate, 12s 6d net. 

‘ Her book is worthy of high priuse as a painstaking, honest, well-wntten 
endeavour, based upon extensive reading and close original investigation, 
to deal with colour-vision, mainly from the point of view of the psychologist 
We beheve that the book will commend itself to everyone interested m 
the subject ’ — Times Literary Supplement 

The History of Materialism. By F . A . Lange. New edition in 
one volume, with an Introduction by Bertrand Russell, F.R.S. 
15s. net. 

‘ An immense and valuable work ’ — Spectator ‘ A monumental work of 
the highest value to all who wish to know what has been said by advocates 
of Matenahsm, and why philosophers have in the mam remained uncon- 
vinced ’ — From the Introduction 

Psyche : the Cult of Souls and the Belief in Immortality among 
the Greeks. By Ermn Rohde. 25s. net. 

' The production of an admirably exact and unusually readable translation 
of Rohde's g^eat book is an event on which all concerned are to be con- 
g^tulated It is in the truest sense a classic, to which idl future scholars 
must turn if they would learn how to see the mward significance of primitive 
cults ’ — Daily News 





International Library of Psychology 


9 


Educational Psychology. By Charles Fox, Lectiu^r on 
Education in me University of Cambridge. Third edition, 
los. 6d. net. 

* A worthy addition to a senes of outstanding ment ’ — Lancet ' Certainly 
one of the best books of its kind ’ — Observer ‘ An e xt rem ely able book, 
not only useful, but anginal ' — Journal of Education 

Emotion and Insanity. By 5. Thalbttzer, Chief of the Medical 
Staff, Copenhagen A^lum. Preface by Professor H. Hdffdtng. 
7s. 6d net. 

* Whatever the view taken of this fascinating explanation, there is one plea 
in this book which must be whole-heartedly endorsed, that psychiatnc 
research should receive much more consideration in the effort to determine 
the nature of normal mental processes ' — Nature 

Personality. By R. G. Gordon, MJ)., D.Sc. Second impres- 
sion zos 6d. net. 

■ The book is. in short, a very useful critical discussion of the most important 
modem work bearing on the mind-body problem, the whole kmt together 
by a philosophy at least as promising as any of those now current ’ — Turns 
Literary Supplement ‘ A significant contribution to the study of 
personahty ' — British Medical Journal 

Biological Memory. By Eugenio Rtgnano, Professor of 
Philosophy m the Umversity of Milan zos 6d. net. 

' Professor Itignano’s book may prove to have an important bearing on the 

to the special property of “ hvingness ” The author works out his theorj 
with great vigour and ingenuity, and the book deserves the earnest atten 
tion of students of biology ’ — Spectator 

Comparative Philosophy. By Paul Masson-Oursel. Intro 
duction by F G Croo^hank, M D ,F R.C P. los 6d net. 

' He IS an authority on Indian and Chinese philosophy, and in this bool 
he develops the idea that ohilosoohv should be studied as a senes of nature 
events by means of a 


The Language and Thought of the Child. By Jean Piaget, 
Professor at the University of Geneva Preface by Professor 
E. Claparide. zos. 6d net. 

' A very mterestmg book Everyone interested in psychology, education, 
or the art of thought should read it The results are surpnsing, but perhaps 
the most surprismg thmg is how extraordinanly httle was previously known 
of the way in which children thmk ’ — Nation 

Crime and Custom in Savage Society. By B. Malinowski, 
Professor of Anthropology in the Umversity of London. 
With 6 plates, 5s. net 

‘ A book of great mterest to any mtelligent reader ’ — Sunday Times 
' This stimulating essay on primitive jurisprudence ' — Nature ' In bringing 
out the fact that tact, adaptabihty, and intelligent self-mterest are not 
confined to the civilized races, the author of this mterestmg study has 
rendered a useful service to the humanizing of the science of man ' — New 
Statesman 
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Psychology and Ethnology. By JV. H. R. Rtvers, M.D.,LtU.D., 
F.R.S. Preface by G. EUiot Smith, F.R S. 15s. net. 

* This notice m no way exhausts the treasures that are to be found in this 
voloine, which really requires long and detailed study We congratulate 
the editor on producing it It is a worthy monument to a great man ' — 
Saturday Review ‘ Kverythmg he has written concemmg anthropology is 
of interest to serious students Times Literary Supplement 

Theoretical Biology. By J. von UexktM. i8s. net. 

' It IS not easy to give a critical account of this important book Partly 
because of its ambitious scope, that of re-setting biological formulatioiis 

m a new synthesis, partly because there is an abundant use of new terms 

Thirdly, the author's arguments are so radically important that they cannot 

justly be dealt with in brief compass No one can read the book without 

feehng the thnil of an unusually acute mind ' — J Arthur Thomson, in 
Journal of Philosophical Studies 

Thought and the Brain. By Henri Pteron, Professor at the 
College de France. 12s. 6d. net 
' A very valuable summary of recent investigations mto the structure and 
working of the nervous system He is prodigal of facts, but sparmg of 
theories His book can to warmly recommended as giving the reader a 
vivid idea of the intricacy and subtlety of the mechanism by which the 
human animal co-ordinate its impresnons of the outside world ’ — Times 
Literary Supplement 

Sex and Repression in Savage Socie^. By B Malmowskt, 
Professor of Anthropology m the University of London, 
los. 6d net 

‘ This work is a most important contribution to anthropology and 
psychology, and it will be long before our text-books are brought op to the 
st^dard which is henceforth mdispensable ' — Saturday Review 

Social Life in the Animal World. By F. Alverdes, Professor 
of Zoology in the University of Marburg. los 6d net. 

' Most interesting and useful He has collected a wealth of evidence on group 
psychology ’ — Manchester Guardian ' Can legitimately bo compared wifh 
Kohler's Mentality of Apes ' — Nation ' We have leamt a great deal from 
his lucid analysis of the springs of ammal behaviour ' — Saturday Review 

The Psychology of Character. By. A. A. Roback, Ph.D. 
Third edition, 21s. net. 

‘ He gives a most complete and admirable historical survey of the study of 
character, with an account of all the methods of approach and schools of 
thought Its comprehensiveness is httle short of a miracle . but Dr 
Roback writes clearly and well , bu book is as mterestmg as it is erudite ' — 
New Statesman 

The Social Basis of Consciousness. By Tngant Burrow, 
M.D.. Ph.D. I2S, 6d. net. 

‘ A most important book He is not merely revoltmg agamst the schema- 
tism of Freud and his pupils He brings something of very great hope for 
the solntion of human mcompatibihties Psycho-analysis already attacks 
problems of culture, religion, pbhtics But Dr. Burrow's book seems to 
promise a wider outlook upon our common life ' — New Statesman 
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The Effects of Music. Edited by Max Schoen. 15s. net. 

' The results of such studies as this confirm the observations of experience, 

and enable us to hold with much greater confidence views about such things 

as the durabiUty of good music compared with bad ’ — Times Literary 
Supplement ' Ilie facts marshalled are of interest to all music-lovers, and 
particularly so to musicians ’ — Musical Mirror 

The Analysis of Matter. By Bertrand Russell, F R S. 21s 
net. 

* Of the first importance not only for philosophers and physicists but for 
the general reader too The first of its three parts supphes a statement 
and interpretation of the doctrine of relativity and of the quantum theory, 

done with his habitual uncanny lucidity (and humour), as is mdeed the 

rest of the book ’ — Manchester Guardian ‘ His present bnlhant book is 
candid and stimulating and, for both its subject and its treatment, one of 
the beat that Mr Russell h^ given us ’ — Times Literary Supplement 

Political Pluralism : a Study in Modem Pobtical Theory. By 
K. C. Hsiao. los. 6d. net. 

• He deals with the whole of the literature, considers Gierke, Duguit, 
Krabbe, Cole, the Webbs, and Laski, and reviews the relation of pluralistic 
thought to representative government, philosophy, law, and international 
relations There is no doubt that he has a grasp of his subject and breadth 
of view ' — Yorkshire Post ' This is a very interesting book ’ — Mind 

The Neurotic Personality. By R, G. Gordon, M D , D.Sc., 
F R.C P Ed. los. 6d net 

‘ Such knowledge as we have on the subject, coupled with well-founded 
speculation and presented with clarity and judgment, is offered to the 
reader in this interesting book ' — Times Literary Supplement ' A most 
excellent book, in which he pleads strongly for a rational viewpoint towards 
the psychoneuroses ’ — Nature 

Problems in Psychopathology. By T. W. Mitchell, M.D. 
9s. net. 

' A masterly and reasoned summary of Freud's contribution to psychology 
He wntes temperately on a controversial subject ’ — Birmingham Post 
‘ When Dr Mitchell writes anything we expect a bnlhant efiort, and we are 
not disappomted in this senes of lectures ’ — Nature 

Religious Conversion. By Sante de Sanctis, P*rofessor of 
Psychology in the University of Rome. 12s 6d. net. 

' He wntes purely as a psychologist, excluding all religious and metaphysical 
assumptions This being clearly understood, his astonishingly well- 
documented book will be found of great value ahke by those who do, and 
those who do not, share his view of the psychic factors at work in conversion ' 
Daily News 

Judgment and Reasoning in the Child. By Jean Piaget, 
Professor at the University of Gaaeva. los. 6d net. 

‘ His new book is further evidence of his cautious and interesting work 
We recommend it to every student of child mentality ’ — Spectator ‘ A 
minute investigation of the mental processes of early childhood Dr Piaget 
seems to us to underrate the importance of his mvestigatioiis He makes 
some original contnbutioiis to logic ' — Times Literary Supplement 
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Dialectic. By Mortimer J. Adler, Lecturer m Psychology, 
Columbia University. los. 6d. net. 

‘ It concema itself with an analysis of the logical process involved in 
ordinary conversation when a conflict of opinion arises This enquiry into 
the essential imphcations of everyday discussion is of keen interest ' — 
Birmingham Post 

Possibility. By Scott Buchanan. los. 6d. net. 

' This IS an essay in philosophy, remarkably well written and attractive 
Various sorts of possibility, scientific, imaginative, and “ absolute " are 
disting^shed In the course of amvmg at ^ conclusion the author makes 
many challengmg statements which produce a book that many will find 
well worth reading ' — British Journal of Psychology 

The Technique of Controversy. By Bans B. Bogoslovsky. 
izs. 6d. net. 

' We can only say that, m comparison with the orthodox treatise on logic, 
this book niakes really profitable and even fascinatmg reading It is 
fresh and stimulating, and is m every respect worthy of a place in the 
important senes to wluch it belongs ’ — Journal of Education 

The Symbolic Process, and its Integration m Children By 
John F. Markey, Ph.D. los. 6d net. 

' He has collected an mterestmg senes of statistics on such pomts as the 
composition of the childish vocabulary at various ages, the prevalence of 
personal pronouns, and so on His ment is that he insists throughout 
on the social character of the " symboUc process " ’ — Times Literary 
Supplement 

The Social Insects : their Origin and Evolution. By WtUtam 
Morton Wheeler, Professorof Entomology at Harvard University . 
With 48 plates, 21s. net. 

‘ We have read no book [on the subject] which is up to the standard of 
excellence achieved here ’ — Field ‘ The whole book is so crowded with 
biological facts, satisfying deductions, and philosophic comparisons that 
It commands attention, and an excellent index renders it a valuable book 
of reference ’ — Manchester Guardian 

How Animals Find Their Way About. By E Rabaud, Pro- 
fessor of Expenmental Biology m the Umversity of Pans. 
With diagrams, 7s 6d. net. 

' A charming essay on one of the most mterestmg problems in animal 
psychology ' — Journal of Philosophical Studies ' No biologist or psychol- 
ogist can afford to ignore the critically exammed experiments which he 
describes in this book It is an honest attempt to explain mysteries, and 
as such has great value ’ — Manchester Guardian 

Plato’s Theory of Ethics : a Study of the Moral Cntenon and 
the Highest Good. By Professor R. C. Lodge. 21s net. 

‘ A long and systematic treatise covering practically the whole range of 
Plato’s philosophical thought, which yet owes httle to linguistic exegesis, 
constitutes a remarkable achievement It would be difficult to conceive 
of a work which, within the same compass, would demonstrate more clearly 
that there is an organic whole jnstly known as Platonism which is internally 
coherent and eternally valuable ' — Times Literary Supplement 
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Contributions to Analytical Psychology By C. G. Jung. 
Dr. Med., Zurich, author of ‘ Psychological Types’. Translated 
by H, G. and Cary F. Baynes. i8s. net 

whole, the book is extremely important and will further 
consolidate his reputation as the most purely brilliant investigator that ' 
psycho-anal)itical movement has produced ’ — Times Literary Supplement 

An Historical Introduction to Modem Psychology. By 
Gardner Murphy, Ph.D Third Edition, 21 s net. 

‘ That Dr Murphy should have been able to handle this mass of material 
in an easy and attractive way is a considerable achievement He has read 
widely and accurately, but his erudition is no burden to him His 
summaries are always lively and acute * — Times Literary Supplement 

Emotions of Normal People. By WHLiam Moulton Marston, 
Lecturer in Psychology in Columbia University i8s net 
‘ He 18 an American psychologist and neurologist whose work is quite un- 
known in this countiy He has written an important and danng book, a 
very stimulating book He has thrown down challenges which many may 
consider outrageous ’ — Saturday Review 

The Child's Conception of the World. By Jean Ptaget, 
Professor at the University at Geneva 12 s 6d net 


Colour and Colour Theories. By Christine Ladd-Frankhn. 

With g coloured plates, izs. 6d. net 
‘ This IS a collection of the various papers in which Mrs Ladd-Franklin has 
set out her theory of colour-vision — one of the best-known attempts to 
make a consistent story out of this tangle of mystonous phenomena Her 
theory is one of the most ingemous and comprehensive that has been put 
forward ’ — Times Literary Supplement 

The Psychology of Philosophers. By Alexander Herzberg, 
Ph.D. los 6d net. 

' It has been left for him to expound the points in which the psychology 
[of philosophers] appears to difier both from that of I'homme moyen sensuel 
and from that of men of gemus in other walks of life It may be admitted 
freely that he puts his case with engaging candour ’ — Times Literary 
Supplement 

Creative Imagination : Studies m the Psychology of Literature. 
By June E. Downey, Professor of Psychology m the University 
of Wyoming. los. 6d. net. 

‘ This IS an altogether deUghtfuI book Her psychology is not of the 
dissecting-ioom type that destroys what it analyses The aut’ 
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The Art of Interrogation. By E. R Hamilton, M.A., B.Sc., 
Lecturer in Education, University College of North Wales 
Introduction by Professor C. Spearman, F.R.S. 7s 6d. net 
' His practical advice is of the utmost possible value, and his book is to 
be recommended not only to teachers but to all parents who take any 
interest in the education of their children It sets out first principles with 
lucidity and fairness, and is stimulating ‘ — Saturday Remew 

The Growth of Reason: a Study of Verbal Activity. By 
Frank Larimer, Lecturer m Social Theory, Wellesley College. 
10s. 6d net. 

‘ a valuable book in which the relation of social to orgamc factors in thought 
development is traced, the argument being that while animals may live 
well by instinct, and primitive commumties by culture patterns, civiliza- 
tion can live well only by symbols and logic ' — Lancet 

The Trauma of Birth. By Otto Rank los. 6d. net. 

' His thesis asserts that the neurotic patient is still shrinking from the pam 
of his own birth This motive of ^e birth trauma Dr Rank follows in many 
aspects, psychological, medical, and cultural He sees it as the ixxit of 
religion, art, and philosophy There can be no doubt of the iUnmination 
which Dr Rank’s thesis can cast on the neurotic psyche ’ — Ttmes Literary 
Supplement 

Biological Principles. By J H. Woodger, B.Sc., Reader in 
Biology in the University of London 21s net. 

* The task Mr Woodger has undertaken must have been very difficult and 
laborious, but he may be congratulated on the result ’ — Manchester Guardian 
' No biologist who really wi^es to face fundamental problems should omit 
to road it ‘ — Nature 

Principles of Experimental Psychology. By H Pteron, 
Professor at the College de France los. 6d net 
' Treating psychology as the science 0 / reactions. Professor Piiron ranges 
over the whole field in a masterly risuro^ We do not know of any general 
work on the subject which is so completely modem m its outlook As an 
mtrodnetion to the whole subject has book appears to us very valuable ’ 
Times Literary Supplement. 

The Statistical Method in Economics and Political Science 
By P. Sargant Florence, M A , Ph.D , Professor of Commerce 
in the Umversity of Birmingham. 25s. net 
‘ 1 1 suras up the work of all the best authorities, but most of it is the author’s 
own, IS fresh, onginal, stimulatiug, and written m that luad style that one 
has been led to expect from him Its breadth and thoroughness are 
remarkable, for it is very mnt^ more than a mere text-book on statistical 
method ’ — Nature 

Human Speech- By Sir Richard Paget, Bt., F.InstJ*. With 
numerous illustrations. 25s. net. 

' ‘There is a unique fascmatioti about a really onginal piece of research The 
process of detecting one of Nature’s secrets constitutes an adventure of the 

mmd almost as thnllmg to read as to expenence It is such an adventure 

that Sir Richard Paget desenbes "The gist of the theory is that speech 

is a gesture of the mouth, and more especialW of the tongue We feel that 

we can hardly praise it too hi^ly ’ — Timee Literary Supplement 
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The Foundations of Geometry and Induction. By Jean 
Ntcod. Introduction by Bertrand Russell, F.R.S. i6s. net. 

‘ Anyone on first ie<uling these two essays might be tempted to underrate 
them, but further study would show him his mistake, and convmce him that 
the death of their author at the age of thirty has been a most serious loss 
to modem philosophy ’ — Journal of Phtlosophtcal Studies 

Pleasure and Instinct : a Study m tlie Psychology of Human 
Action By A. H. B. Alien. 12s 6d net. 

‘ An eminently clear and readable monograph on the much-discussed 
problem of the nature of pleasure and nnpleasure Since this work 
amplifies some of the most important aspects of general psychology, the 
student will find it useful to read m conjunction with his text-bwk ' — 
British Medxcoi Journal 

History of Chinese Political Thought, during the early Tsin 
Period By Liang Cht-Chao. With 2 portraits, los 6d net 
' For all his wide knowledge of non-Chmese pohtical systems and the breadth 
of his own opinioiLs, he remained at heart a Confucianist Amidst the 
drums and impels of the professional politicians, this great scholar's 
exposition of the pohtical foundations of the oldest civilization in the world 
comes like the deep note of some ancient temple bell ' — Times Literary 
Supplement 

Five Types of Ethical Theory. By C. D Broad, LiUD., 
Lecturer at Trinity College, Cambridge Second edition, 16s net, 

* A book on ethics by Or Broad is bound to be welcome to all lovers of clear 
thought, lliere is no branch of philoaophical study which stands more in 
need of the special gifts which mark all his writings, great analytical acumen, 
eminent luadity of thought and statement, serene detachment from 
irrelevant preju^ces ’ — Mind. 

The Nature of Life. By Eugenio Rtgnano, Professor of 
Philosophy in the Umversity of Milan 7s 6d. net 

‘ In this learned and arrestmg study he has elaborated the arguments of 
those biologists who have seen in the activities of the simplest organisms 
purposive movements inspired by trial and error and foreshadowing the 
reasonmg powers of the higher animals and man It is this puiposiveness 
of hfe which distinguishes it from all the inorganic processes ’ — Sew 
Staiesman 

The Mental Development of the Child. By Karl Buhler, 
Professor in the Umversity of Vienna 8s. 6d net 
‘ He summarises m a masterly way all that we have really learned so far 
about the mental development of the child Few psychologists show a 
judgment so cool and so free from the bias of preconceived theories He 
takes us with penetrating comments through the silly age, the chimpanzee 
age, the age of the grabber, the toddler, the babbler ' — Times Literary 
Supplement. 

The Child’s Conception of Physical Causality. By Jean 
Piaget, Professor at the University of Geneva 12s. M net 
‘ Develops further his valuable work Here he endeavours to arrive at 
some idea of the child's notions of the reasons behmd movement, and hence 
to consider its primitive system of physics His results are likely to prove 
useful m the s^dy of the psychological history of the human race, and m 
the understanding of pnnutive peoples, as w^ as that of the child Hu 
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Integrative Psychology : a Study of Unit Response. By 
WiUiam M Marston, C. Daly Ktng, and Ehzdbeth H. Marston. 
2IS net. 

‘ Here is a daring attempt to explam personality m terms of physiology 
It might seem that m such an attempt the authors must have slight^ 
MTSonahty It is found, ho-wever, that they have magnified its importance 
To deal adeq^uately with the long and admirably co-ordinated argument 
of this book IS impossible, and it mast suffice to refer all who desire that 
psychology shall be placed on a scientific basis to the book itself ’ — Saturday 

Eidetic Imagery, and the T3^ological Method. By E. R. 

Jaensch, Professor in the University of Marburg. 7s 6d. net. 
‘ While the work of Professor Jaensch is well-known to psychologists and 
educationahsts, it is too httle known to physicians An excellent t ranslat ion 
recently published leaves no excuse for ignorance of a subject as important 


The Laws of Feeling. B51 F. Paulhan Translated hy C K 
Ogden. los. 6d net 

‘ It IS strange that so important a contribution to our knowledge of feeling 
and emotion should have sufiered neglect The mam thesis that the author 
advances is that all feeling, even pleasure and pain, and all emotion are due 
to the arrest of tendencies ' — Saturday Jtetnew 

The Psychology of Intelligence and Will. By ff G Wyatt. 
I 2 S 6d. net. 

‘Its value hes.not merely in the analysis of vohtional consciousness and the 
defimte relation of will-process in its highest form of free imtiative to the 
capacity for relational thinking in its most creative aspect, but in the 
reason^ challenge which it makes to all forms of mechanistic psychology * 
— Journal oj Phdosophxcal Studies 

The Concentric Method, in the Diagnosis of the Psycho- 
neurotic. By M Latgnd-Lavashne, Associate-Professor of 
the Pans Medical Faculty With 8 illustrations. los 6d. net. 
‘ This book emphasizes the physiological aspects of the psychoneuroses 
which are liable to be overlooked or altogether neglected, and it will certainly 
be read with advantage by those concerned with the treatment of psycho- 
neurotic patients ' — Brths/i Medical Journal 

The Foundations of Mathematics and other logical E^ays 
By F. P Ramsey Edited by R B Bratthwatie, 
Fellow of King’s College, Cambridge. Preface by G. E. Moore, 
LtU D , Professor of Mental Philosophy and Logic in the 
University of Cambridge. 15s net. 

' His work on mathematical logic seems to me the most important that has 
appieared smce Wittgenstem's Tractatus Logico-Philosophtcus ' — Bertrand 
Russdl, m Mind ' I recommend it as bemg at once more exciting and more 
fruitful than the more sustained theorizing of maturer philosophers Crania. 

The Philosophy of the Unconscious. By E. von Hartmann. 

Introduction 1 ^ C. K. Ogden. 15s net. 

‘ The reprmt of so famous a birok in a cheap and accessible medium is a 
boon which shonld not be accepted ungraciously Mr Ogden contributes 
a short but suggestive mtroduction ' — Times Literary Su^lement 
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The Psychology of Men of Genius. By E. Kretschmer, 
Professor in the University of Marburg. With 42 plates, 15s. net. 
' We are grateful for a de^ly interesting and illummatmg survey of the 
problem ’ — Journal of Neurology ' A fo^natmg study which lUnminates 
on almost every page some new comer of biog^phical history Much 
learmng is used, and instead of wntmg many b^ks the author has con- 
centrated a life-timo of study mto one ’ — Momtng Post 

Outlines of the History of Greek Philosophy. By 
E. Zeller. Thirteenth Eoition completely revise by Dr 
W. Nestle. 15s. net. 

* This new edition of a classical work on the history of philosophy will be 
of great use to the student and not less as a handy manual to the specialists 
We find masterly essays on the pre-socratic thinkers, a succmct review of 
Platonic and Aiistot^ian philosophy, with a clear survey of Hellenistic 
and Roman philosophers and Neo-platonism ’ — Philosopher 

The Primitive Mind and Modem Civilization. By 
C. R. Aldrtch Introduction by B Malinowskt, Professor of 
Anthropology in the University of London Foreword by 
C G Jung I2S 6d. net. 

' He has tried to show how far the jisychology of the savage is alive and 
operative in modem civilization, and to oSer adequate psychological 
explanations of manners and customs seemingly irrational or superstitious 
He develops his thesis with mgenuity and a wide knowledge of the vast 
literature ’ — News-Chronicle 

The Psychology of Children's Drawings, from theFirst Stroke 
to the Coloured Drawmg By Helga Eng. With 8 coloured 
plates and numerous line illustrations, I2s 6d net 
' Ihe first part of the book is data, the detailed description of a single child's 
drawings from the age of ten months to eight years, with many excellent 
reproductions of the ongmal sketches In the second part Dr Eng discusses 
these stages more fully and traces their development and psychology This 
is the most valuable contribution of her book ’ — Manchester Guardian 
The Theory of Legislation. By Jeremy Bentham. Edited, with 
an Introduction and Notes by C. K Ogden. 7s. 6d net 

* Emphatically a book that every political student should possess and keep 
for constant reference ’ — Everyman ‘ A handsome edition of one of the 
great classics of social science ’ — Literary Guide ' This book is cordially 
recommended to the legal profession ’ — Law Journal 

Invention and the Unconscious. By J. M. Monimasson 
Translated, with an Introduction, by Dr. H. Stafford Hatfield. 
15s. net. 

' His informative and stimulating essay, m which he first exammes many 
discoveries m the scientific and mechamcal field, and then considers 
generally how the unconscious miTid may brmg mventions to birth ' — 
Discovery. 

The Mind and its Body : the Foundations of Psychology. By 
Charles Fox, Lroturer on Education m the University of Cam- 
bridge. los. 6d. net. 

‘ The whole field of psychology IS reviewed with candour. It wiU lead many 
to review their bamc concepts and some to realize that psycholc^ has 
somethmg to add to our understanding of the workmgs of the body.' — 
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The Social Life of Monkeys and Apes. By 5 . Zuckerman, 
D.Sc., M.R C.S. With 24 plates, 15s. net. 

* A graphic and frank account of the amazing domgs of the baboons he 
watched It is no exaggeration to claim that the book marks the beginning 
of a new epoch in the study of a subject which is the rasential foundation of 
the biological approach to sociology ' — Sunday Ttmes 

The Development of the Sexual Impulses. By R. E. Money- 
Kyrle, author of The Meantt^ of Sacnjice. los. 6d. net. 

' Dr Money-Kyrle has developed hia theme with exceptional insight and 
sense of proportion Students who wish to know w^t psycho-analysis 
really implies could hardly find a more stimulating mtroduction ’ — Ttmes 
Ltteraty Supplement 

Constitution-Types in Delinquency. By W. A. WtUemse. 
With 32 plates, 15s net. 

‘ A valuable book which students of dehnquency cannot afiord to ignore.’ 
— Ttmes Literary Supplement ‘ A great deal of valuable material for the 
cnmmologist ' — Brain 

Mencius on the Mind. By I. A, Richards, author of 
Principles of Literary Criticism. los. 6d. net. 

' His very mteresting and suggestive book He takes certam passages 
from Mencius and attempts a literal rendenng, as an mtroduction to his 
general theme, the difficulty of translation ’ — Sew Statesman 

The Sciences of Man in the Making. By Professor E. A. 
Kirkpatrick. 15s. net. 

‘ Introduces the reader to scientific method and to the pomts of view of 
anthropology and ethnology, of physiology and hygiene, of eugemcs and 
euthemcs, of economic and pohtical science, of sociology and education, 
of rehgion and ethics ' — Journal of Education 

The Psychology of Consciousness. By C. Daly King. 

Introduction by Dr IV M. Marston. 12s. 6d net. 

■ He has a light touch, but before bnngmg forward his own thesis he discusses 
the various schools of thought, includmg the psychonic theory He argues 
that what they study is really a branch of physiology The only real 
psychology is to mvestigate consciousness ’ — Birmingham Post 
The Psychology of Animals, in Relation to Human Psychology. 

By F. Alverdes, Professor at Marburg Umversity gs. net. 

‘ May be thoroughly recommended as a clear smd simple mtroduction to 
the study of animal behaviour from the psychological pomt of view ’ 
— Science Progress 

The Gestalt Theory, and the Problem of Configuration By 
Bruno Peiermann. Illustrated, 15s. net. 

‘ In the book before us Dr Petermann has set himself to examme practically 
the whole gestalt hterature, and has produced what is not oaty an exceedmg- 
ly useful summary but an acute cn^qne ' — Times Literary Supplement 

The Theory of Fictions. By Jeremy Bentham. Edited, with 
an Introduction and Notes, by C. K. Ogden. 12s. 6d. net. 

' A thorough study of it will prove it to be a nune of information Mr 
Ogden has done a real service to philosophy by pubhshmg this book, which 
will be considered by many as a revelation ’ — Nature 
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Ethical Relativity. ByE.A Westermarck, Ph.D., Hon LL.D., 
author of A Htstory of Human Marriage. 12s 6d. net. 

' This very important work It is of great advantage to have his 

theoretical doctrme m this separate and considered form In these days it 
IS a refreshment to have a writer who attempts to throw light on right and 
wrong by tracing them back to their origin ’ — Manchester Guardian 

The Spirit of Language in Civilization. By K Vossler. 
I2S od net. 

' Even if this chapter [on language communities] stood alone the book 
would be well worth reading The remamder discusses the relation of 
language and rehgion, of Language and science, and of language and poetry 
His work IS full of fine thmgs ’ — Manchester Guardian 

The Moral Judgment of the Child. By Jean Piaget, Professor 
at the University of Geneva. 12s. 6d. net. 

‘ In this, the most brilliant and persuasive of Professor Piaget’s studies of 
the child's mind, we are led from a considerabon of the game of marbles 
and its rules to a new psychology and a new pedagogy ’ — New Statesman 

The Nature of Learning. By Prof essor George Humphrey, M A.., 
PhD 15s net 

‘ A stimulating review of recent mvestigation into the physiolc^ of psycho- 
logy ’ — New Statesman ‘ A deeply interestmg book ’ — Mind 

The Dynamics of Education. By Hilda Taha. Introduction 
hyWH Kilpatrick, Professor at Columbia Umversity. los. 6d. 
net 

’ Where she emphasizes the importance of group action, the book is of 
exceptional value The sphere of conduct is treated with the same dis- 
passionate comprehension ' — Sunday Times 

The Individual and the Community. By Wen Kwei Liao, 
M.A , Ph D. 15s net. 

' His subject is the contrast of legalism and morahsm. Particularly 

valuable is the account given of Sun Yat-Sen The book is noticeable, 
not merely as a piece of philosophy, but as a clue to the present nund of 
Chma ' — Manchester Guardian 

Crime, Law, and Social Science. By Jerome Michael, 
Professor of Law in Columbia University, and Mortimer J. Adler. 
15s net. 

' The book is important, not only on account of its erudition, but because 
of Its general conclusions which are highly controversial They assert 
that there is no science of criminology . ' — Listener 

Dynamic Social Research. By John J. Hader and Eduard C. 
Lindeman. 12s. 6d net. 

Speech Disorders: a Psychological Study. By Sara StinchJield, 
Ph.D With 8 plates, 15s. net. 

The Nature of Mathematics : a Critical Survey. By Max 
Black. los. 6d. net 
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VOLUMES IN PREPARATION 

{Not included in the Classified Index ) 


TO BE READY EARLY IN 3935 


Principles of Gestalt Psychology , 
Law and the Social Sciences 
Plato’s Theory of Knowledge 


K Kojfka 
Huntington Cairns 
F M Comford 


TO FOLLOW LATER 


Psychological Optics . 

The Theory of Hearing 

Emotional Expression m Birds 

The Mind as an Organism 

Ammal Behaviour 

The Psychology of Insects 

Colour-Harmony . . C. K 

Language as Symbol and as Expression 

Psychology of Kmship 

Social Biology . ... 

The Philosophy of Law 
The Psychology of Mathematics 
Mathematics for Philosophers 
The Psychology of Myths . 

The Psychology of Music 
Psychology of Primitive Peoples 
Development of Chinese Thought 


D Me L Purdy 
. H Hartridge, D Sc 
F B Kirkman 
E Miller 
II Munro Fox 
J G Myers 
Ogden and James Wood 
E Safitf 
B Malinowski, D Sc 
M Ginsberg. D Lit 
A L Goodkart 
. E R Hamilton 

. G H Hardy, F li S 
G Elhot Smith, F R S 
Edward ] Dent 
. B Malinowski, D Sc 
Hu Shth 







